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REMARKS 

Applicants thank the Examiner for her review of the instant application. Claims 1-5 
remain pending and are presented for further examination. For the reasons stated below, 
Applicants respectfully traverse the rejection of the pending claims. 

Rejection Under 35 U.S.C. §101 

The PTO maintains its rejection of Claims 1-5 under 35 U.S.C. § 101 as lacking a 
specific and substantial asserted utility or a well established utility for the reasons set forth in the 
previous Office Actions. The PTO asserts that there is no correlation between increased 
transcript levels and increased protein levels, and newly cites Anderson et a/., Lian et al. 5 and 
Fessler et al as support. The PTO also relies on Hu et al for support for its statement that "the 
literature cautions researchers from drawing conclusions based on small changes in transcript 
expression levels between normal and cancerous tissues." Final Office Action at 6. The PTO 
argues that the asserted utility for the polynucleotides and polypeptides is not in currently 
available form, making the asserted utility not substantial. Final Office Action at 8 

Applicants have previously set forth the legal standard for utility. It is established that the 
legal standard for demonstrating utility is a relatively low hurdle. An Applicant need only 
provide evidence such that it is more likely than not that a person of skill in the art would be 
convinced, to a reasonable probability, that the asserted utility is true. The evidence need 
not be direct evidence, so long as there is a reasonable correlation between the evidence and the 
asserted utility. The Applicant does not need to provide evidence such that it establishes an 
asserted utility as a matter of statistical certainty. 

Even assuming that the PTO has met its initial burden to offer evidence that one of 
ordinary skill in the art would reasonably doubt the truth of the asserted utility, Applicants assert 
that they have met their burden of providing rebuttal evidence such that it is more likely than not 
those skilled in the art, to a reasonable probability, would believe that the claimed invention is 
useful as a diagnostic tool for cancer. 
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Substantial Utility 

Summary of Applicants ' Arguments and the PT O 's Response 

Applicants first offer a summary of their argument and the disputed issues involved. 
Applicants assert that the claimed polypeptides have utility as diagnostic tools for cancer, 
particularly esophageal, stomach, lung, rectal and melanoma tumors. Applicants' asserted utility 
rests on the following argument: 

1. Applicants have provided reliable evidence that mRNA for the PRO 1327 polypeptide 
is expressed at least two-fold higher in normal esophageal, stomach, lung, rectal and skin lung 
tissue compared to tumor tissue of these same types; 

2. Applicants assert that it is well-established in the art that a change in the level of 
mRNA for a particular protein, e.g. a decrease, generally leads to a corresponding change in the 
level of the encoded protein, e.g. a decrease; 

3. Given Applicants' evidence that the mRNA for the PR01327 polypeptide is 
differentially expressed in esophageal, stomach, lung, rectal and melanoma tumor tissue 
compared to normal tissue of these same types, it is more likely than not that the PR01327 
polypeptide is likewise differentially expressed in these tumors, and antibodies that specifically 
bind the PR01327 polypeptide are therefore useful as diagnostic tools to distinguish esophageal, 
stomach, lung, rectal and melanoma tumor tissue from normal tissue of these same types. 

Applicants understand the PTO to be asserting that "one skilled in the art would not 
assume that an increase in mRNA levels results in increased protein levels without doing the 
empirical experimentation necessary to measure protein levels. The requirement for such 
empirical experimentation indicates that the asserted utility for the claimed polypeptides is not 
substantial; it is not in currently available form." Final Office Action at 5. 

As detailed below, Applicants submit that the PTO has failed to demonstrate that this is 
one of the "rare cases" where the applicants have "asserted a utility that could only be true if it 
violated a scientific principle, such as the second law of thermodynamics, or a law of nature, or 
was wholly inconsistent with contemporary knowledge in the art." M.P.E.P. § 2107.02 III B. 
The references cited by the PTO in support of its rejections are either irrelevant, not contrary to 
Applicants' arguments, or actually offer support for Applicants' position. Even if the PTO has 
met its initial burden, Applicants have submitted enough rebuttal evidence such that it is more 
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likely than not that a person of skill in the art would be convinced, to a reasonable probability, 

that the asserted utility is true. As stated above, Applicants' evidence need not be direct 
evidence, so long as there is a reasonable correlation between the evidence and the asserted 
utility. The standard is not absolute certainty. 

Applicants have established that the Gene Encoding the PR01327 Polvvevtide is Differentially 
Expressed in Certain Cancers compared to Normal Tissue 

Applicants remind the PTO of the level of evidence required to support a substantial 

utility. 

[T]he Appellant does not have to provide evidence sufficient to establish that an 
asserted utility is true "beyond a reasonable doubt." Nor must the Appellant 
provide evidence such that it establishes an asserted utility as a matter of 
statistical certainty. Instead, evidence will be sufficient if, considered as a whole, 
it leads a person of ordinary skill in the art to conclude that the asserted utility is 
more likely than not true . M.P.E.P. at § 2107.02, part VII (emphasis in original, 
citations omitted). 

The Court of Appeals for the Federal Circuit has stated that the standard for satisfying the 
utility requirement is a low one: 

The threshold of utility is not high : An invention is "useful" under section 101 if 
it is capable of providing some identifiable benefit. See Brenner v. Manson, 383 
U.S. 519, 534, 86 S.Ct. 1033, 16 L.Ed.2d 69 (1966); Brooktree Corp. v. Advanced 
Micro Devices, Inc., 977 F.2d 1555, 1571 (Fed. Cir. 1992) ("To violate § 101 the 
claimed device must be totally incapable of achieving a useful result"); Fuller v. 
Berger, 120 F. 274, 275 (7th Cir. 1903) (test for utility is whether invention "is 
incapable of serving any beneficial end"). Juicy Whip, Inc. v. Orange Bang, Inc., 
185 F.3d 1364, 1366, 51 U.S.P.Q. 2d 1700 (Fed. Cir. 1999) (emphasis added). 

The low threshold for satisfying the utility requirement is reflected in the standard set by the 
Federal Circuit for invalidating a patent based on a lack of utility: "[T]he fact that an invention 
has only limited utility and is only operable in certain applications is not grounds for finding lack 
of utility. Some degree of utility is sufficient for patentability. Further, the defense of non-utility 
cannot be sustained without proof of total incapacity " Envirotech Corp. v. Al George, Inc., 730 
F.2d 753, 762, 221 U.S.P.Q. 473 (Fed. Cir. 1984) (emphasis added, citations omitted). 

Because the standard for satisfying the utility requirement is so low, requiring total 
incapacity for a finding of no utility, the M.P.E.P. cautions that: 
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Rejections under 35 U.S.C. 101 have been rarely sustained by federal courts. 
Generally speaking, in these rare cases, the 35 U.S.C. 101 rejection was sustained 
[] because the Appellant ... asserted a utility that could only be true if it violated a 
scientific principle, such as the second law of thermodynamics, or a law of nature, 
or was wholly inconsistent with contemporary knowledge in the art. M.P.E.P. § 
2107.02 III B., citing In re Gazave, 379 F.2d 973, 978, 154 U.S.P.Q. 92, 96 
(C.C.P.A. 1967) (underline emphasis in original, italic emphasis added). 

In Nelson v. Bowler, 626 F.2d 853, 206 U.S.P.Q. 881 (C.C.P.A. 1980), the court held that 
crude screens for pharmacological activity which were reported as qualitative results without 
statistical analysis were sufficient to establish utility. The Appellants in Nelson relied on two 
tests to prove practical utility for derivatives of naturally occurring prostaglandins: an in vivo rat 
blood pressure (BP) test and an in vitro gerbil colon smooth muscle stimulation (GC-SMS) test. 
In the BP test, responses to the compounds were categorized qualita tively, as either a depressor 
dowering) effect or a pressor (elevating) effect . Nelson, 626 F.2d at 854-55. In the GC-SMS test 
a section of colon was excised from a freshly-killed gerbil for suspension in a physiological 
solution, and a lever arm was connected to the colon in such a way that any contraction was 
recorded as a polygraph trace. Id. The Board held that Nelson had not shown adequate proof of 
practical utility, characterizing the tests as "rough screens, uncorrelated with actual utility." Id at 
856. 

On appeal the C.C.P.A. reversed, holding that the Board "erred in not recognizing that 
tests evidencing pharmacological activity may manifest a practical utility even thoug h thev may 
not establish a specific therapeutic use ." Id. (emphasis added). The Court stated that "practical 
utility" was characterized as a use of the claimed discovery in a manner which provides some 
immediate benefit to the public, establishing the rule that "[knowledge of the pharmacological 
activity of any compound is obviously beneficial to the public... [W]e conclude that adequate 
proof of any such activity constitutes a showing of practical utility." Id. (emphasis added). 

The Court rejected Bowler's argument that the BP and GC-SMS tests are inconclusive 
showings of pharmacological activity since confirmation by statistically significant means did not 
occur until after the critical date. The Court stated that "a rigorous correlation is not necessary 
where the test for pharmacological activity is reasonably indicative of the desired response." Id. 
(emphasis added). The Court concluded that a " reasonable correlation " between the observed 
properties and the suggested use was sufficient to establish practical utility. Id. at 857. 
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The test articulated in Nelson is certainly met by the evidence in Example 18. Presented 
with the data in Example 18, one of skill in the art would find that there is a "reasonable 
correlation" between the observed property of differential expression in certain tumors and the 
suggested use as a diagnostic tool for cancer. In Nelson the fact that the results were qualitative, 
not statistically significant, and preformed in vivo in rats or in vitro on gerbil colon did not 
matter. The Court held that statistically significant results are not required, no r is it necessary to 
prove actual clinical therapeutic usefulness . 

The gene expression data in the specification, Example 18, shows that the mRNA 
associated with the PRO 1327 polypeptide was more highly expressed in normal esophageal, 
stomach, lung, rectal and skin tissue compared to esophageal, stomach, lung, rectal and 
melanoma tumor tissue. Gene expression was analyzed using standard semi-quantitative PCR 
amplification reactions of cDNA libraries isolated from different human tumor and normal 
human tissue samples. Identification of the differential expression of the PRO 1327 polypeptide- 
encoding gene in tumor tissue compared to the corresponding normal tissue renders the molecule 
useful as a diagnostic tool for the determination of the presence or absence of tumor. Applicants 
previously submitted a first Declaration of J. Christopher Grimaldi, an expert in the field of 
cancer biology. This declaration explains the importance of the data in Example 18, and how 
differential gene and protein expression studies are used to differentiate between normal and 
tumor tissue (see Declaration, paragraph 7). 

In paragraph 5 of his declaration, Mr. Grimaldi states that the gene expression studies 

reported in Example 18 of the instant application were made from pooled samples of normal and 

of tumor tissues. Mr. Grimaldi explains that: 

The DNA libraries used in the gene expression studies were made from pooled 
samples of normal and of tumor tissues. Data from pooled samples is more likely 
to be accurate than data obtained from a sample from a single individual That 
is, the detection of variations in gene expression is likely to represent a more 
generally relevant condition when pooled samples from normal tissues are 
compared with pooled samples from tumors in the same tissue type. 
(Paragraph 5) (emphasis added). 

Thus, the use of pooled samples increases the accuracy of the experiment. As Dr. 
Grimaldi explained, the detection of variations in gene expression is likely to represent a more 
generally relevant condition when pooled samples from normal tissues are compared with pooled 

-7- 



Appl. No. : 10/063,599 

Filed : May 3, 2002 

samples from tumors in the same tissue type. Clinical diagnostics are geared towards generally 
relevant conditions that are present in a populous. 

With respect to the PTO's concerns regarding the methodology used to compare mRNA 
levels in normal tissue to that in cancerous tissue in Example 18, Applicants maintain that this 
methodology is reliable. In paragraphs 6 and 7, Mr. Grimaldi explains that the semi-quantitative 
analysis employed to generate the data of Example 18 is sufficient to determine if a gene is over- 
or under-expressed in tumor cells compared to corresponding normal tissue. He states that any 
visually detectable difference seen between two samples is indicative of at least a two-fold 
difference in cDNA between the tumor tissue and the counterpart normal tissue. Thus, the 
results of Example 18 reflect at least a two-fold difference between normal and tumor samples. 
He also states that the results of the gene expression studies indicate that the genes of interest 
"can be used to differentiate tumor from normal," thus establishing their reliability. He explains 
that, "The precise levels of gene expression are irrelevant; what matters is that there is a relative 
difference in expression between normal tissue and tumor tissue." (Paragraph 7). Thus, since it 
is the relative level of expression between normal tissue and suspected cancerous tissue that is 
important, the precise level of expression in normal tissue is irrelevant. Likewise, there is no 
need for quantitative data to compare the level of expression in normal and tumor tissue. As Mr. 
Grimaldi states, "If a difference is detected, this indicates that the gene and its corresponding 
polypeptide and antibodies against the polypeptide are useful for diagnostic purposes, to screen 
samples to differentiate between normal and tumor." 

With respect to the Examiner's assertions that Mr. Grimaldi 's Declaration is unpersuasive 
because, as an inventor and employee of the assignee, Mr. Grimaldi has an interest in the 
outcome of the case, Applicants note that an affidavit cannot be disregarded solely because it is 
signed by the applicant. (See M.P.E.P. §7 16.0 1(c)). Furthermore, Applicants maintain that Mr. 
Grimaldi' s first Declaration objectively sets forth the methodology employed in the experiments 
described in Example 18 and the conclusions derived therefrom, and Mr. Grimaldi 's second 
Declaration objectively sets forth the understanding of those skilled in the art regarding the 
correlation between differential mRNA expression and differential polypeptide expression. In 
addition, declarations relating to issues of fact should not be summarily dismissed without an 
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adequate explanation of how the declaration fails to rebut the Examiner's position. See in re 
Alton 76 F.3d 1 168 (Fed. Cir. 1996). 

Applicants turn next to the PTO's arguments based on Hu et al Applicants have 
discussed this reference at length in its previous responses. In addition to the persuasive reasons 
articulated in Applicants 5 arguments of record, the PTO's reliance on Hu is also misplaced 
because Applicants are not relying on microarray data as discussed in Hu: 

In any microarray experiment, thousands of genes may demonstrate statistically 
significant expression changes, but only a fraction of these may be relevant to the 
study. Hu at 405, left column, first paragraph (emphasis added). 

Instead, Applicants are relying on a more accurate and reliable method of assessing 
changes in mRNA level, namely quantitative PCR analysis. In a recent study by Kuo et al, 
(Proteomics 5(4):894-906 (2005)), the authors used microarray analysis combined with 
proteomic analysis using two-dimensional gel electrophoresis to examine changes in gene 
expression in leukemia cell lines. The authors report that "[comparison of microarray and 
proteomic expression profiles showed poor correlation . Use of more reliable and sensitive 
analyses, such as reverse transcriptase polymerase chain reaction rRT-PCRL Western blotting 
and functional assays, on several genes and proteins, nonetheless, confirmed that there is indeed 
good correlation between mRNA and protein expression ." Kuo et al at Abstract (emphasis 
added) (attached as Exhibit 1). Thus, even if accurate, Hu's statements regarding microarray 
studies are not relevant to the instant application which does not rely on microarray data. 

In sum, the data in Example 1 8 are sufficient to establish a practical utility for the claimed 
invention. Applicants are asserting that the PRO 1327 gene, polypeptide and antibodies have 
utility as diagnostic tools for cancer, particularly esophageal, stomach, lung, rectal and melanoma 
cancer. Applicants are not asserting that the PRO 1327 gene, polypeptide and antibodies 
necessarily provide a definitive diagnosis of cancer, but rather that they are useful, alone or in 
combination with other diagnostic tools, to assist in the diagnosis of cancer. Statistically 
significant results are not required, nor is it necessary to prove actual clinical therapeutic 
usefulness . 
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Apvlicants have established that the Accepted Understanding in the Art is that there is a Positive 
Correlation between Changes in mRNA Levels and Changes in the Level of E xpression of the 
Encoded Protein 

Applicants next turn to the second portion of their argument in support of their asserted 
utility - that it is well-established in the art that a change in the level of mRNA for a particular 
protein, generally leads to a corresponding change in the level of the encoded protein; given 
Applicants' evidence of differential expression of the mRNA for the PRO 1327 polypeptide in 
esophageal, stomach, lung, rectal and melanoma tumors, it is more likely than not that the 
PRO 1327 polypeptide is likewise differentially expressed in these tumors; and antibodies to 
proteins differentially expressed in certain tumors have utility as diagnostic tools. 

The PTO's cited references are not contrary to Applicants ' asserted utility 

The PTO relies on Haynes et al. and Gygi et al, as well as newly cited references by 
Anderson and Seilhamer, Lian et a/., ad Fessler et al 

Haynes et al Gvsi et al, and Anderson et al 

Applicants have previously discussed at length why the Haynes et al and Gygi et al 
references are not relevant to the issue of whether changes in mRNA level for a particular gene 
lead to changes in protein level. Briefly stated, references such as Haynes, Gygi, and Anderson, 
which discuss the correlation between static levels of mRNA and static levels of protein across 
different genes, are not relevant - Applicants rely only on the assertion that changes in mRNA 
level generally lead to corresponding changes in the encoded protein level. Applicants 
incorporate by reference the previous arguments made regarding these issues, and will not repeat 
them here. 

However, in an attempt to illustrate why references which relate to static global levels of 
mRNA and protein across different genes are not relevant to Applicants' asserted utility, 
Applicants offer the following illustration and analogy with the understanding that like all 
illustrations and analogies, they are not perfect and therefore do not represent any admissions or 
binding statements regarding Applicants' disclosure or invention. 

Haynes, Gygi, and Anderson all discuss whether there is a correlation between the static 
level of mRNAs and proteins globally, i.e. across different genes. This is equivalent to 
conducting a hypothetical Experiment 1, where a particular cell type has 100 copies of mRNA 
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for gene X, 200 copies of mRNA for gene Y 5 and 400 copies of mRNA for gene Z. If there is a 
global correlation between static mRNA levels and protein levels across genes, the ratio of the 
amount of proteins X:Y:Z would be approximately 1:2:4. This is essentially what the cited 
references examined. 

In contrast, Applicants are relying on a correlation between changes in mRNA level for a 
particular gene leading to a corresponding change in the level of the encoded protein. For 
example, in hypothetical Experiment 2, if gene X has 100 copies of mRNA per cell in condition 
A (e.g. normal), and 200 copies of mRNA for gene X in condition B (e.g. tumor), the ratio of the 
amount of protein X in condition A:B would be approximately 1:2, such that there is a 
correlation between the change in the level of mRNA and protein for a particular gene. 

The PTO argues that because there is no correlation between static levels of mRNA and 
protein across genes, as illustrated by Experiment 1, one of skill in the art would not expect an 
increase or decrease in the amount of mRNA for a particular gene to result in a corresponding 
change in the amount of the encoded protein, as illustrated in Experiment 2. This is simply 
wrong. 

For example, Haynes reports that the amount of protein produced by similar levels of 
mRNA varied by as much as fifty-fold, and that similar amounts of protein were sustained by 
amounts of mRNA that varied by as much as forty-fold. Haynes at 1863, first full paragraph. 
Based on these results, Haynes concludes that "protein levels cannot be accurately predicted from 
the level of the corresponding mRNA transcript." Id 

This is analogous to a finding that on one gallon of gas, a hybrid car can travel 70 miles 
but a large truck can only travel 5 miles, or that to travel 70 miles, a hybrid car requires 1 gallon 
of gas, but a large truck requires 14 gallons. That is to say, there are many things which affect 
the fuel efficiency of a car. Based on these observations, one could conclude that given the lack 
of correlation between the amount of gas in an automobile and the distance it travels, one cannot 
predict how far an automobile will travel based on the amount of gas in the tank. 

Even if true, Haynes' data and conclusions are irrelevant to Applicants' assertion, which 
is that increasing or decreasing the amount of mRNA for a particular gene will result in a 
corresponding increase or decrease in the amount of the encoded protein. This is analogous to 
increasing or decreasing the amount of gas in an automobile - it will travel farther if you add 
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more gas, and not as far with less. The fact that there are many things which affect fuel 
efficiency and therefore you cannot predict how far an automobile will travel without knowing if 
it is a hybrid or a large truck is irrelevant - both a hybrid and a truck travel farther on more gas, 
and not as far on less. 

Applicants emphasize, and the PTO will recognize, that these are simplified illustrations 
to demonstrate the difference between the two issues being examined. However, these 
illustrations make clear that even if there is no correlation in the first experiment looking at static 
levels of mRNA and protein across different genes, there can still be a correlation between 
changes in mRNA and protein for a particular gene as examined in the second experiment. As 
these illustrations make clear, the PTO's evidence simply is not relevant to answering the 
question of whether it is more likely than not that a person of skill in the art would be 
convinced, to a reasonable probability, that the asserted utility is true. 

Lian et al 

The PTO cites Lian et al as showing a lack of correlation between mRNA expression and 
protein expression in mouse cells. Final Office Action at 4. 

In Lian, the authors looked at the mRNA and protein levels of genes in a derived 
promyelocytic mouse cell-line during differentiation of the cells from a promyelocytic stage of 
development to mature neutrophils following treatment with retinoic acid. Lian at Abstract. The 
level of mRNA expression was measured using 3' -end differential display (DD) and 
oligonucleotide chip array hybridization, and protein levels were qualitatively assessed following 
2-dimensional gel electrophoresis. Id. at Abstract, Table 6. 

Lian et al used DD and array hybridization to examine the expression of genes 0, 24, 48 
and 72 hours after treatment with retinoic acid. Id. at 515, col. 1, \ 2. Using this information, the 
authors constructed a database of mRNA level changes during differentiation of the cell line. Id. 
at 518, col. 2, 2. Lian et al also examined protein expression at 0 and 72 hours after retinoic 
acid treatment. Lian reports that they were able to identify 28 proteins which they considered 
differentially expressed. Id. at 521, Fig. 5. Of those 28, only 18 had corresponding gene 
expression information in the database, and only 13 had measurable levels of mRNA expression. 
Id. at 521, Table 6. The authors then compared the qualitative protein level from the 2-D 
electrophoresis gel to the corresponding mRNA level, and reported that only 4 genes of the 18 
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present in the database had expression levels which were consistent with protein levels. Id. at 
512, col. 1. The authors note that "[n]one of these was on the list of genes that were 
differentially expressed significantly r 5-fold or greater change by array or 2-fold or greater 
change by DP )." Id at 512, bridge paragraph (emphasis added). Based on these data, the 
authors conclude "[f]or protein levels based on estimated intensity of Coomassie dye staining in 
2DE, there was poor correlation between changes in mRNA levels and estimated protein levels." 
Id at 522, col. 2, U 2. 

These results are not contrary to Applicants' assertion. Applicants again emphasize that 
Applicants are asserting that a measurable change in mRNA level generally leads to a 
corresponding change in the level of protein expression, not that changes in protein level can be 
used to predict changes in mRNA level. Based on the authors' criteria, mRNA levels were 
significantly changed if they were at least 5-fold different when measured using a microchip 
array, or 2-fold different when using the more sensitive 3'-end differential display (DD). Of the 
28 proteins listed in Table 6, only one has an mRNA level measured by microarray which is 
differentially expressed according to the authors (spot 7: melanoma X-actin, which mRNA 
changed from 2539 to 341.3, and protein changed from 1 to 3). None of the other mRNAs listed 
in Table 6 show a significant change in expression level when using the criteria established by 
the authors for the less sensitive microarray technique. 

There is also one gene in Table 6 whose expression was measured by the more sensitive 
technique of DD, and its level increased from a qualitative value of 0 to 2, a more than 2-fold 
increase (spot 2: actin, gamma, cytoplasmic). This increase in mRNA was accompanied by a 
corresponding increase in protein level, from 3 to 6. 

Therefore, although the authors characterize the mRNA and protein levels as having a 
"poor correlation," this does not reflect a lack of a correlation between a change in mRNA level 
and a corresponding change in protein level. Only two genes meet the authors' criteria for 
differentially expressed mRNA level, and of those, one apparently shows a corresponding change 
in protein level and one does not. Id at 521, Table 6. Thus, there is little basis for the authors' 
conclusion relied on by the PTO that "it may be difficult to extrapolate directly from individual 
mRNA changes to corresponding ones in protein levels." Final Office Action at 4 (emphasis 
added). 
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Fessler et al 

The PTO also cites a publication by Fessler et al Fessler is not contrary to Applicants' 
asserted utility, and actually supports Applicants' assertion that a change in the level of mRNA 
for a particular protein generally leads to a corresponding change in the level of the encoded 
protein. As noted above, Applicants make no assertions regarding changes in protein levels 
when mRNA levels are unchanged, nor does evidence of changes in protein levels when mRNA 
levels are unchanged have any relevance to Applicants' asserted utility. 

Fessler et al studied changes in neutrophil (PMN) gene transcription and protein 
expression following lipoplysaccharide (LPS) exposure. Fessler lists in Table VIII a comparison 
of the change in the level of mRNA for 13 up-regulated proteins and 5 down-regulated proteins. 
Of the 13 up-regulated proteins, a change in mRNA levels is reported for only 3 such proteins. 
For these 3, mRNA levels are increased in 2 and decreased in the third. Of the 5 down-regulated 
proteins, a change in mRNA is reported for 3 such proteins. In all 3, mRNA levels also are 
decreased. Thus, in 5 of the 6 cases for which a change in mRNA levels are reported, the change 
in the level of mRNA corresponds to the change in the level of the protein . This is consistent 
with Applicants' assertion that a change in the level of mRNA for a particular protein generally 
leads to a corresponding change in the level of the encoded protein. 

Regarding the remainder of the proteins listed in Table VIII, in 6 instances, protein levels 
changed while mRNA levels were unchanged. This evidence has no relevance to Applicants' 
assertion that changes in mRNA levels lead to corresponding changes in protein levels, since 
Applicants are not asserting that changes in mRNA levels are the only cause of changes in 
protein levels. In the final 6 instances listed in Table VIII, protein levels changed while mRNA 
was noted as "absent." This evidence also has no relevance to Applicants' assertion that changes 
in mRNA levels causes corresponding changes in protein levels. By virtue of being "absent," it 
is not possible to tell whether mRNA levels were increased, decreased or remained unchanged in 
PMN upon contact with LPS. Nothing in these results by Fessler suggests that a change in the 
level of mRNA for a particular protein does not generally lead to a corresponding change in the 
level of the encoded protein. Accordingly, these results are not contrary to Applicants' 
assertions. 
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The PTO points to Fessler's statement regarding Table VIII that found a "poor 
concordance between mRNA transcript and protein expression changes." Final Office Action at 
4. As is clear from the above discussion, this statement does not relate to a lack of correlation 
between a change in mRNA levels leading to a change in protein levels, because in 5 of 6 such 
instances, changes in mRNA and protein levels correlated well. Instead, this statement relates to 
observations in which protein levels changed when mRNA was either unchanged or "absent." 
As such, this statement is an observation that in addition to transcriptional activity, LPS also has 
post-transcriptional and possibly post-translational activity that affect protein levels, an 
observation which is not contrary to Applicants' assertions. Accordingly, Fessler's results are 
consistent with Applicants' assertion that a change in mRNA level of for a particular protein 
generally leads to a corresponding change in the level of the encoded protein, since 5 of 6 genes 
demonstrated such a correlation. 

Taken as a whole, the references cited by the PTO do not support the PTO's rejection of 
Applicants' assertion that more often than not, there is a correlation between changes in mRNA 
level and changes in the level of the corresponding protein. If anything, the cited references 
support Applicants' position. 

Applicants ' previously submitted supporting declarations and references 

In support of the assertion that changes in mRNA are positively correlated to changes in 
protein levels, Applicants previously submitted a copy of a second Declaration by J. Christopher 
Grimaldi, a copy of the declaration of Paul Polakis, Ph.D., excerpts from Molecular Biology of 
the Cell, a leading textbook in the field (Bruce Alberts, et al, Molecular Biology of the Cell (3 rd 
ed. 1994), and (4 th ed. 2002), excerpts from the textbook, Genes VI, (Benjamin Lewin, Genes VI 
(1997)), a reference by Zhigang et ai 9 World Journal of Surgical Oncology 2:13, 2004, and a 
reference by Meric et al. 9 Molecular Cancer Therapeutics, vol. 1, 971-979 (2002). The details of 
these teachings, and how they support Applicants' asserted utility, are of record and will not be 
repeated here. 

Applicants ' additional supporting references 

In addition to the supporting references previously submitted by Applicants, Applicants 
submit the following references to further support the assertion that changes in mRNA levels 
generally lead to corresponding changes in the level of the encoded polypeptide. 
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In a comprehensive study by Orntoft et al. (Mol. Cell. Proteomics. 2002; l(l):37-45) 
(previously submitted with IDS, attached hereto as Exhibit 2), the authors examined gene 
amplification, mRNA expression level, and protein expression in pairs of non-invasive and 
invasive human bladder tumors. Id. at Abstract. The authors examined 40 well resolved 
abundant known proteins, and found that "[i]n general there was a highly significant correlation 
(p<0.005) between mRNA and protein alterations. Only one gene showed disagreement between 
transcript alteration and protein alteration." Id. at 42, col. 2. The alternations in mRNA and 
protein included both increases and decreases. Id. at 43, Table II. Clearly, a correlation in 39 of 
40 genes examined supports Applicants' assertion that changes in mRNA level generally lead to 
corresponding changes in protein level. 

In a study by Wang et al. (Urol. Res. 2000; 28(5):308-15) (abstract attached as Exhibit 3) 
the authors report that down-regulation of E-cadherin protein has been shown in various human 
tumors. Id. at Abstract. In the reported study, the authors examined the expression of cadherins 
and associated catenins at the mRNA level in paired tumor and nonneoplastic primary prostate 
cultures. They report that "[s]ix of seven cases of neoplastic cultures showed moderately-to- 
markedly decreased levels of E-cadherin and P-cadherin mRNA. Similar losses of alpha-catenin 
and beta-catenin mRNA were also observed." Id. As Applicants' assertion would predict, the 
authors state that the mRNA measures showed "good correlation" with the results from protein 
measures. The authors conclude by stating that "this paper presents a coordinated down- 
regulation in the expression of E-cadherin and associated catenins at the mRNA and protein level 
in most of the cases studied." Id. 

In a more recent study by Munaut et al. (Int. J. Cancer. 2003; 106(6):848-55) (abstract 
attached as Exhibit 4) the authors report that vascular endothelial growth factor (VEGF) is 
expressed in 64-95% of glioblastomas (GBMs), and that VEGF receptors (VEGFR-1, its soluble 
form sVEGFR-1, VEGFR-2 and neuropilin-1) are expressed predominantly by endothelial cells. 
Id. at Abstract. The authors explain that infiltrating tumor cells and newly-formed capillaries 
progress through the extracellular matrix by local proteolysis involving matrix 
metalloproteinases (MMPs). In the present study, the authors "used quantitative RT-PCR, 
Western blot, gelatin zymography and immunohistochemistry to study the expression of VEGF, 
VEGFR-1, VEGFR-2, sVEGFR-1, neuropilin-1, MT1-MMP, MMP-2, MMP-9 and TIMP-2 in 



-16- 



Appl. No. : 10/063,599 

Filed : May 3, 2002 

20 human GBMs and 5 normal brains. The expression of these MMPs was markedly increased 
in most GBMs with excellent correlation between mRNA and protein levels." Id. Thus, the 
results support Applicants 5 assertion that changes in mRNA level lead to corresponding changes 
in protein level. 

In another recent study, Hui et al (Leuk. Lymphoma. 2003; 44(8): 1385-94 (abstract 
attached as Exhibit 5) used real-time quantitative PCR and immunohistochemistry to evaluate 
cyclin Dl mRNA and protein expression levels in mantle cell lymphoma (MCL). Id. at Abstract. 
The authors report that seven of nine cases of possible MCL showed overexpression of cyclin Dl 
mRNA, while two cases showed no cyclin Dl mRNA increase. Id. Similarly, "[s]ix of the seven 
cyclin Dl mRNA overexpressing cases showed increased cyclin Dl protein on tissue array 
immunohistochemistry; one was technically suboptimal Id. The authors conclude that the 
study "demonstrates good correlation and comparability between measure of cyclin Dl mRNA 
... and cyclin Dl protein." Id. Thus, this reference supports Applicants' assertion. 

In a recent study by Khal et al (Int. J. Biochem. Cell Biol. 2005; 37(10):2196-206) 
(abstract attached as Exhibit 6) the authors report that atrophy of skeletal muscle is common in 
patients with cancer and results in increased morbidity and mortality. Id. at Abstract. To further 
understand the underlying mechanism, the authors studied the expression of the ubiquitin- 
proteasome pathway in cancer patient muscle using a competitive RT-PCR to measure 
expression of mRNA for proteasome subunits C2 and C5, while protein expression was 
determined by western blotting. "Overall, both C2 and C5 gene expression was increased by 
about three-fold in skeletal muscle of cachectic cancer patients (average weight loss 14.5+/- 
2.5%), compared with that in patients without weight loss, with or without cancer. . . . There was 
a good correlation between expression of proteasome 20Salpha subunits, detected by western 
blotting, and C2 and C5 mRNA, showing that increased gene expression resulted in increased 
protein synthesis." These findings support Applicants' assertion that changes in mRNA level 
lead to changes in protein level. 

Maruyama et al (Am. J. Patho. 1999; 155(3):815-22) (abstract attached as Exhibit 7) 
investigated the expression of three Id proteins (Id-1, Id-2 and Id-3) in normal pancreas, in 
pancreatic cancer and in chronic pancreatitis (CP). The authors report that pancreatic cancer cell 
lines frequently coexpressed all three Ids, "exhibiting good correlation between Id mRNA and 
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protein levels." Id. at Abstract. In addition, the authors teach that all three Id mRNA levels were 
expressed at high levels in pancreatic cancer samples compared to normal or CP samples. At the 
protein level, Id-1 and Id-2 staining was faint in normal tissue, while Id-3 ranged from weak to 
strong. In contrast, in the cancer tissues "many of the cancer cells exhibited abundant Id-1, Id-2, 
and Id-3 immunoreactivity," and Id-1 and Id-2 protein was increased significantly in the cancer 
cells by comparison to the respective controls, mirroring the overexpression at the mRNA level. 
Thus, the authors report that in both cell lines and tissue samples, increased mRNA levels leads 
to an increase in protein overexpression, supporting Applicants' assertion. 

Support for Applicants' assertion is also found in an article by Caberlotto et al (Neurosci. 
Lett. 1999; 256(3): 191-4) (abstract attached as Exhibit 8). In a previous study, the authors 
investigated alterations of neuropeptide Y (NPY) mRNA expression in the Flinders Sensitive 
Line rats (FSL), an animal model of depression. Id. at Abstract. The authors reported that in the 
current study, that NPY-like immunoreactivity (NPY-LI) was decreased in the hippocampal CA 
region, and increased in the arcuate nucleus, and that fluoxetine treatment elevated NPY-LI in the 
arcuate and anterior cingulate cortex. The authors state that "[t]he results demonstrate a good 
correlation between NPY peptide and mRNA expression." Thus, increases and decreases in 
mRNA levels were reflected in corresponding changes in protein level. 

Misrachi and Shemesh (Biol. Reprod. 1999; 61(3):776-84) (abstract attached as Exhibit 
9) investigated their hypothesis that FSH regulates the bovine cervical prostaglandin E(2) 
(PGE(2)) synthesis that is known to be associated with cervical relaxation and opening at the 
time of estrus. Id. at Abstract. Cervical tissue from pre-estrous/estrous, luteal, and postovulatory 
cows were examined for the presence of bovine (b) FSH receptor (R) and its corresponding 
mRNA. The authors report that bFSHR mRNA in the cervix was maximal during 
pre-estrus/estrus, and that the level of FSHR protein was significantly higher in 
pre-estrous/estrous cervix than in other cervical tissues. Id. The authors state that "[t]here was a 
good correlation between the 75-kDa protein expression and its corresponding transcript of 2.55 
kb throughout the estrous cycle as described by Northern blot analysis as well as RT-PCR." Id. 
Thus, changes in the level of mRNA for bFSHR led to corresponding changes in FSHR protein 
levels, a result which supports Applicants' assertion. 
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In a study by Stein et al (J. Urol. 2000; 164(3 Pt 2): 1026-30) (abstract attached as Exhibit 
10), the authors studied the role of the regulation of calcium ion homeostasis in smooth muscle 
contractility. Id. at Abstract. The authors investigated the correlation between sarcoplasmic 
endoplasmic reticulum, calcium, magnesium, adenosine triphosphatase (SERCA) protein and 
gene expression, and the contractile properties in the same bladder. Partial bladder outlet 
obstructions were created in adult New Zealand white rabbits, which were divided into control, 
sham operated and obstructed groups. Stein et al report that "[t]he relative intensities of signals 
for the Western [protein] and Northern [mRNA] blots demonstrated a strong correlation between 
protein and gene expression. ... The loss of SERCA protein expression is mediated by down- 
regulation in gene expression in the same bladder." Id. This report supports Applicants' 
assertion that changes in mRNA level, e.g. a decrease, lead to a corresponding change in the level 
of the encoded protein, e.g. a decrease. 

In an article by Gou and Xie (Zhonghua Jie He He Hu Xi Za Zhi. 2002; 25(6):337-40) 
(abstract attached as Exhibit 1 1) the authors investigated the expression of macrophage migration 
inhibitory factor (MIF) in human acute respiratory distress syndrome(ARDS) by examining the 
expression of MIF mRNA and protein in lung tissue in ARDS and normal persons. Id at 
Abstract. The authors report "undetectable or weak MIF mRNA and protein expression in 
normal lungs. In contrast, there was marked upregulation of MIF mRNA and protein expression 
in the ARDS lungs." Id. This is consistent with Applicants' assertion that a change in mRNA 
for a particular gene, e.g. an increase, generally leads to a corresponding change in the level of 
protein expression, e.g. an increase. 

These studies are representative of numerous published studies which support Applicants' 
assertion that changes in mRNA level generally lead to corresponding changes in the level of the 
expressed protein. Applicants submit herewith an addition 70 references (abstracts attached as 
Exhibit 12) which support Applicants' assertion. 

In addition to these supporting references, Applicants also submit herewith additional 
references which offer indirect support of Applicants' asserted utility. As discussed above, 
Applicants have challenged the relevance of references such as Haynes et al, and Gygi et al, 
which do not attempt to examine the correlation between a change in mRNA level and a change 
in the level of the corresponding protein level. Because the PTO continues to rely on these 
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references, Applicants are submitting references which report results that are contrary to the 
PTO's cited references and offer indirect support for Applicants' asserted utility. 

For example, in an article by Futcher et al. (Mol. Cell Biol. 1999; 19(1 1):7357-68) 
(abstract attached as Exhibit 13) the authors conducted a study of mRNA and protein expression 
in yeast which was nearly identical to the one conducted by Gygi et al. Contrary to the results of 
the earlier study by Gygi, Futcher et al. report "a good correlation between protein abundance, 
mRNA abundance, and codon bias." Id. at Abstract. 

In a study which is more closely related to Applicants' asserted utility, Godbout et al. (J. 
Biol. Chem. 1998; 273(33)21161-8) (abstract attached as Exhibit 14) studied the DEAD box 
gene, DDX1, in retinoblastoma and neuroblastoma tumor cell lines. The authors report that 
"there is a good correlation with DDX1 gene copy number, DDX1 transcript levels, and DDX1 
protein levels in all cell lines studied." Id. Thus, in these cancer cell lines, DDX1 mRNA and 
protein levels are correlated. 

Similarly, in an article by Papotti et al. (Virchows Arch. 2002; 440(5):461-75) (abstract 
attached as Exhibit 15) the authors examined the expression of three somatostatin receptors 
(SSTR) at the mRNA and protein level in forty-six tumors. Id. at Abstract. The authors report a 
"good correlation between RT-PCR [mRNA level] and IHC [protein level] data on SSTR types 
2, 3, and 5." Id. 

Van der Wilt et al. (Eur. J. Cancer. 2003; 39(5):691-7) (abstract attached as Exhibit 16) 
studied deoxycytidine kinase (dCK) in seven cell lines, sixteen acute myeloid leukemia samples, 
ten human liver samples, and eleven human liver metastases of colorectal cancer origin. Id. at 
Abstract. The authors report that "enzyme activity and protein expression levels of dCK in cell 
lines were closely related to the mRNA expression levels" and that there was a "good correlation 
between the different dCK measurements in malignant cells and tumors." Id. 

Grenback et al. (Regul. Pept. 2004; 1 17(2): 127-39) (abstract attached as Exhibit 17) 
studied the level of galanin in human pituitary adenomas using a specific radioimmunoassay. Id. 
at Abstract. The authors report that "[i]n the tumors analyzed with in situ hybridization there was 
a good correlation between galanin peptide levels and galanin mRNA expression." Id. 

Similarly, Shen et al. (Blood. 2004; 104(9):2936-9) (abstract attached as Exhibit 18) 
examined the level of B-cell lymphoma 2 (BCL2) protein expression in germinal center (GC) 
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B-cells and diffuse large B-cell lymphoma (DLBCL). Id at Abstract. The authors report that 
"GC cells had low expression commensurate with the low protein expression level" and that in 
DLBCL the level of BCL2 mRNA and protein expression showed "in general, a good 
correlation." Id. 

Likewise, in an article by Fu et al (Blood 2005; 106(13):43 15-21) (abstract attached as 
Exhibit 19) the authors report that six mantle cell lymphomas studied "expressed either cyclin D2 
(2 cases) or cyclin D3 (4 cases)." Id. at Abstract. "There was a good correlation between cyclin 
D protein expression and the corresponding mRNA expression levels by gene expression 
analysis." Id. 

These examples are only a few of the many references Applicants could cite in rebuttal to 
the PTO's arguments. Applicants submit herewith 26 additional references (abstracts attached as 
Exhibit 20) which also support Applicants' assertion in that they report a correlation between the 
level of mRNA and corresponding protein, contrary to the assertion of the PTO that mRNA and 
protein levels are not correlated. 

In summary, Applicants submit herewith a total of 113 references in addition to the 
declarations and references already of record which support Applicants' asserted utility, either 
directly or indirectly. These references support the assertion that in general, a change in mRNA 
expression level for a particular gene leads to a corresponding change in the level of expression 
of the encoded protein. As Applicants have previously acknowledged, the correlation between 
changes in mRNA level and protein level is not exact, and there are exceptions {see, e.g., 
abstracts attached as Exhibit 21). However, Applicants remind the PTO that the asserted utility 
does not have to be established to a statistical certainty, or beyond a reasonable doubt. See 
M.P.E.P. at § 2107.02, part VII (2004). Therefore, the fact that there are exceptions to the 
correlation between changes in mRNA and changes in protein does not provide a proper basis for 
rejecting Applicants' asserted utility. Applicants submit that considering the evidence as a 
whole, with the overwhelming majority of the evidence supporting Applicants' asserted utility, a 
person of skill in the art would conclude that Applicants' asserted utility is " more likely than not 
true ." Id 

Applicants also previously submitted the Polakis Declaration in support of their position 
that in general, changes in mRNA levels correlate with changes in protein levels. Applicants 



-21- 



Appl. No. : 10/063,599 

Filed : May 3, 2002 

submit herewith as Exhibit 22 a second Declaration by Dr. Polakis (Polakis II) that presents 
evidentiary data in Exhibit B. Exhibit B of the Declaration identifies 28 gene transcripts out of 
31 gene transcripts (i.e., greater than 90%) that showed good correlation between tumor mRNA 
and tumor protein levels. As Dr. Polakis' Declaration (Polakis II) says "[a]s such, in the cases 
where we have been able to quantitatively measure both (i) mRNA and (ii) protein levels in both 
(i) tumor tissue and (ii) normal tissue, we have observed that in the vast majority of cases, there 
is a very strong correlation between increases in mRNA expression and increases in the level of 
protein encoded by that mRNA." Accordingly, Dr. Polakis has provided the facts to enable the 
Examiner to draw independent conclusions. 

The case law has clearly established that in considering affidavit evidence, the PTO must 
consider all of the evidence of record anew. In re Rinehart, 531 F.2d 1084, 189 USPQ 143 
(C.C.P.A. 1976) and In re Piasecki, 745 F.2d. 1015, 226 USPQ 881 (Fed. Cir. 1985). "After 
evidence or argument is submitted by the applicant in response, patentability is determined on the 
totality of the record, by a preponderance of the evidence with due consideration to 
persuasiveness of argument." In re Alton, 37 U.S.P.Q.2d 1578, 1584 (Fed. Cir. 1996)(quoting In 
re Oetiker, 977 F.2d 1443, 1445, 24 U.S.P.Q.2d 1443, 1444 (Fed. Cir. 1992)). Furthermore, the 
Federal Court of Appeals held in In re Alton, u We are aware of no reason why opinion evidence 
relating to a fact issue should not be considered by an examiner." Id. at 1583. Applicants also 
respectfully draw the PTO's attention to the Utility Examination Guidelines which state, "Office 
personnel must accept an opinion from a qualified expert that is based upon relevant facts whose 
accuracy is not being questioned; it is improper to disregard the opinion solely because of a 
disagreement over the significance or meaning of the facts offered." Part IIB, 66 Fed. Reg. 1098 
(2001). 

The PTO has asserted that the state of the art is such that polypeptide levels cannot be 
accurately predicted from mRNA levels. Applicants have addressed each of the PTO's 
supporting references and shown that they are either irrelevant, or taken as a whole, actually 
support Applicants' assertion that a change in mRNA level leads to a corresponding change in 
the level of the encoded protein. In addition, Applicants have submitted expert declarations, 
textbook excerpts, and over 115 scientific publications which support Applicants' arguments. 
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In conclusion, Applicants submit that they have offered sufficient evidence to establish 
that it is more likely than not that one of skill in the art would believe that because the PRO 1327 
mRNA is differentially expressed in certain tumor tissue, the PRO 1327 polypeptide will likewise 
be differentially expressed in these tumors. This differential expression of the PRO 1327 
polypeptide makes the claimed antibodies useful as diagnostic tools for cancer, particularly 
esophageal, stomach, lung, rectal and melanoma tumor. 

The Arguments made by the PTO are not Sufficient to satisfy the PTO 's Initial Burden of 
Offering Evidence "that one of ordinary skill in the art would reasonably do ubt the asserted 
utility" 

As stated above, an Applicant's assertion of utility creates a presumption of utility that 

will be sufficient to satisfy the utility requirement of 35 U.S.C. § 101, "unless there is a reason 

for one skilled in the art to question the objective truth of the statement of utility or its scope." In 

re Longer, 503 F.2d 1380, 1391, 183 USPQ 288, 297 (CCPA 1974). The evidentiary standard to 

be used throughout ex parte examination in setting forth a rejection is a preponderance of the 

evidence, or "more likely than not" standard. In re Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 

1443, 1444 (Fed. Cir. 1992). This is stated explicitly in the M.P.E.P.: 

[T]he applicant does not have to provide evidence sufficient to establish that an 
asserted utility is true "beyond a reasonable doubt." Nor must the applicant 
provide evidence such that it establishes an asserted utility as a matter of 
statistical certainty. Instead, evidence will be sufficient if, considered as a 
whole, it leads a person of ordinary skill in the art to conclude that the asserted 
utility is more likely than not true . M.P.E.P. at § 2107.02, part VII (2004) 
(underline emphasis in original, bold emphasis added, internal citations omitted). 

The PTO has the initial burden to offer evidence "that one of ordinary skill in the art 
would reasonably doubt the asserted utility." In re Brana, 51 F.3d 1560, 1566, 34 U.S.P.Q.2d 
1436 (Fed. Cir. 1995). Only then does the burden shift to the Applicant to provide rebuttal 
evidence. Id. As stated in the M.P.E.P., such rebuttal evidence does not need to absolutely prove 
that the asserted utility is real . Rather, the evidence only needs to be reasonably indicative of the 
asserted utility. 

Applicants remind the PTO that the M.P.E.P. cautions that rejections for lack of utility 
are rarely sustained by federal courts, and that generally speaking, a utility rejection was 
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sustained because the applicant asserted a utility "that could only be true if it violated a 
scientific principle, such as the second law of thermodynamics, or a law of nature, or was 
wholly inconsistent with contemporary knowledge in the art." M.P.E.P. § 2107.02 III B., 
citing In re Gazave, 379 F.2d 973, 978, 154 U.S.P.Q. 92, 96 (CCPA 1967) (underline emphasis 
in original, bold emphasis added). Rather than being wholly inconsistent with contemporary 
knowledge in the art, Applicants' asserted utility is squarely within the teaching of leading 
textbooks in the field, and is supported by numerous references and the declarations of skilled 
experts. 

Applicants' asserted utility is based on the assertion that changes in mRNA level 
generally result in corresponding changes in the level of the encoded protein. In rejecting this 
conclusion, the PTO has cited references by Hu et al, Haynes et al, Gygi et al, Anderson et al, 
Lian et al, and Fessler et al. 

As explained above, these references are largely irrelevant when determining whether 
Applicants' asserted utility is more likely than not true. Given the lack of support for the PTO's 
position, Applicants submit that the PTO has not met its initial burden of overcoming the 
presumption that the asserted utility is sufficient to satisfy the utility requirement. And even if 
the PTO has met that burden, the Applicants' supporting rebuttal evidence, including three 
uncontested expert declarations, excerpts from three textbooks, and over 1 1 5 scientific articles, is 
more than sufficient to establish that one of skill in the art would be more likely than not to 
believe that the claimed antibodies can be used as diagnostic tools for cancer, particularly 
esophageal, stomach, lung, rectal and melanoma tumor. 

Specific Utility 

The Asserted Substantial Utilities are Specific to the Claimed Antibodies 

Applicants next address the PTO's assertion that the asserted utilities are not specific to 
the claimed PRO 1327 antibodies. Applicants respectfully disagree. 

Specific utility is defined as utility which is "specific to the subject matter claimed," in 
contrast to "a general utility that would be applicable to the broad class of the invention." 
M.P.E.P. § 2107.01 I. Applicants submit that the evidence of differential expression of the 
PRO 1327 gene and polypeptide in esophageal, stomach, lung, rectal and melanoma tumor cells, 
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along with the declarations and references discussed above, provide a specific utility for the 
claimed antibodies. 

As discussed above, there are significant data which show that the gene for the PRO 1327 
polypeptide is differentially expressed in esophageal, stomach, lung, rectal and melanoma tumor 
tissue compared to normal tissue of these same types. These data are strong evidence that the 
PRO 1327 gene and polypeptide are associated with esophageal, stomach, lung, rectal and 
melanoma tumors. Thus, contrary to the assertions of the PTO, Applicants submit that they have 
provided evidence associating the PRO 1327 gene and polypeptide with specific diseases. The 
asserted utility as a diagnostic tool for cancer, particularly esophageal, stomach, lung, rectal and 
melanoma tumor, is a specific utility - it is not a general utility that would apply to the broad 
class of antibodies. 

Conclusion 

The PTO has asserted that the state of the art is such that polypeptide levels cannot be 
accurately predicted from mRNA levels. Applicants have addressed each of the PTO's 
supporting references and shown that they are either irrelevant, or taken as a whole, actually 
support Applicants' assertion that a change in mRNA level leads to a corresponding change in 
the level of the encoded protein. In addition, Applicants have submitted expert declarations, 
textbook excerpts, and over 115 scientific publications which support Applicants' asserted 
utility. 

Given the totality of the evidence provided, Applicants submit that they have established 

a substantial, specific, and credible utility for the claimed antibodies as diagnostic tools. 

According to the PTO Utility Examination Guidelines (2001), irrefutable proof of a claimed 

utility is not required. Rather, a specific, substantial, and credible utility requires only a 

"reasonable" confirmation of a real world context of use. Applicants remind the PTO that: 

A small degree of utility is sufficient . . . The claimed invention must only be 
capable of performing some beneficial function ... An invention does not lack 
utility merely because the particular embodiment disclosed in the patent lacks 
perfection or performs crudely... A commercially successful product is not 
required... Nor is it essential that the invention accomplish all its intended 
functions... or operate under all conditions... partial success being sufficient to 
demonstrate patentable utility... In short, the defense of non-utility cannot be 
sustained without proof of total incapacity. If an invention is only partially 
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successful in achieving a useful result, a rejection of the claimed invention as a 
whole based on a lack of utility is not appropriate. M.P.E.P. at 2107.01 (underline 
emphasis in original, bold emphasis added, citations omitted). 

Applicants submit that they have established that it is more likely than not that one of 
skill in the art would reasonably accept the utility for the claimed PRO 1327 antibodies set forth 
in the specification. In view of the above, Applicants respectfully request that the PTO 
reconsider and withdraw the utility rejection under 35 U.S.C. §101, 

Rejections under 35 U.S.C. § 112, first paragraph - Enablement 

The PTO maintains its rejection of Claims 1-5 as lacking enablement. The PTO states 
that because the claimed invention is not supported by either a specific and substantial asserted 
utility or a well established utility, one skilled in the art would not know how to use the claimed 
invention. 

Applicants submit that in the discussion of the 35 U.S.C. § 101 rejection above, 
Applicants have established a substantial, specific, and credible utility for the claimed antibodies. 
Applicants respectfully request that to the extent the enablement rejection is based on a lack of 
utility, the PTO reconsider and withdraw the enablement rejection under 35 U.S.C. §112. 

CONCLUSION 

In view of the above, Applicants respectfully maintain that claims are patentable and 
request that they be passed to issue. Applicants invite the Examiner to call the undersigned if any 
remaining issues may be resolved by telephone. 
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Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11-1410. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 



Dated: (Aju*. \4 3CD^ By: 
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A transcriptomic and proteomic analysis of the effect of CpG-ODN on human 
THP-1 monocytic leukemia cells. 

KuqCC, KuqCW , UmgSM, Liang SM. 

Institute of BioAgricultural Sciences, Academia Sinica, Taipei, Taiwan. 

The CpG motif of bacterial DNA (CpG-DNA) is a potent inununostimulating agent whose 
mechanism of action is not yet clear. Here; we used both DNA microarray and proteomic . 
approaches to investigate the effects of oligodeoxynucleotides containing the CpG motif (CpG- 
ODN) on gene transcription and protein expression profiles of CpG-ODN responsive THP-1 cells. 
: Microarray analysis revealed that 2 h stimulation with CpG-ODN up-regulated 50 genes and 
down-regulated five genes. These genes were identified as being associated with inflammation, 
antimicrobial defense, transcriptional regulation, signal transduction, tumor progression, cell 
differentiation, proteolysis and metabolism. Longer stimulation (8 h) with CpG-ODN enhanced 
transcriptional expression of 58 genes. Among these 58 genes, none except one, namely WNTI 
inducible signaling pathway protein 2, was the same as those induced after 2 h stimulation. 
Proteomic analysis by two-dimensional gel electrophoresis, followed by mass spectrometry 
identified several proteins up-regulated by CpG-ODN. These proteins included heat shock 
proteins, modulators of inflammation, metabolic proteins and energy pathway proteins. 
Comparison of microarray and proteomic expression profiles showed poor correlation. Use of 
more reliable and sensitive analyses, such as reverse transcriptase polymerase chain reaction, 
Western blotting and functional assays, on several genes and proteins, nonetheless, confirmed that 
there is indeed good correlation between mRNA and protein expression after CpG-ODN 
treatment. This study also revealed that several anti-apoptotic and neuroprotective related 
proteins, not previously reported, are activated by CpG-DNA. These findings have extended our 
knowledge on the activation of cells by CpG-DNA and may contribute to further understanding of 
mechanisms that link innate immunity with acquired immune response(s). 

PMID: 15693060 [PubMed - indexed for MEDLINE] 
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Genome^wide Study of Gene Copy Numbers, 
Transcripts, and Protein Levels in Pairs of 
Non-invasive and Invasive Human Transitional 
Cell Carcinomas* 
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~l^ Cr redUCed ° r Unattcred transcript levels^ 
SSi^SL^T*"" 3 feS0,Ved by ^imenslonalgels 

^XT?L£ W3S ° 0ly po33R,,e t0 com P are mRNA and 
protein alterabons In relatively few cases of wall focused 
abundant proteins. &th few exceptions we found laS 
<? < 0-00?) between MptS^ 
protein levels. The Implications. as weH as limitations. 

ZSSS^S^ 

' «^ U ?«, ,dy '? a common fea ^ of most human .oncers 
0). but little is known about the genome-wide effect of this 
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this Includes loss of chromosome 9 or parte of ft. as Well as 
oss of Y In males. In minimally Invasive pT1 TCCs, trie fol- 
lowing alterations have been reported: 2q-, Hp- i q+ . 
11q13+. 17q+. and20q+ (7-12). It has been suggested that 
these regions harbor tumor suppressor genes and onco- 
genes: however, the large chromosomal areas Involved often 
contain many genes, making meaningful predictions of the 
functional consequences of losses and gains very difficult 

In this Investigation we have combined gehome-wlde tech- 
nology for detecting genomic gains and losses (CGH) with 
gene expression profiling techniques (mlcroanays and pro- 
teomtes) to determine the effect of gene copy number on 
transcript and protein levels In pairs of non-Invasive and In- 
vaetve human bladder TCCs. • 

EXPERIMENTAL PROCEDURES 
Mate/fe/-Bladder tumor biopsies, ware sampled after Infant 
consent was obtained and efteVremovai of S SroSnl S 
^ examination. By light mlcrescopy ^5 HWSS 
staged by an experienced pathologist as pf a (superifclal 

' The abbreviations used am: CGH, comnarativa oeoomir ^ 

ZSSLJS?*""™ tatty acld-bMng" pjfg 
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compared with the non-mvasfve counterpart tmarS ifl rSSS^tSSTT '■ ex f ress,0n of mRW ,n ,nva5 *« tumor 733as 
~unt^art torrK>r532.The average ttwftLm^^beSS^ S^Sl T * 27 , ^ *• ~<Hnvas^ 

W ™» «n»In the ratio profile representee Sn^^SS^^^ 3,01,9 ten9th 011,19 *™m«»me 

deviation. The cenfta/ vertical tine Ctrofcen) indicates a rato ^lublf*/ ^ v d ,s surTOunded corves Indicating one standard 

prcfite of that chromosome fe shown to the right oZt^SSSon^ ^3t^ IT* f^* 3 h DNA ""to* 1,18 
rwning numbers above the bars (the name of the gens canta TeWnTS mujikS ^TT" 18 , 0 ^ " na each - Werrttfied by the 
the gene, and the colors Indicate the expression lew) of the to ttS!f .7 ^ 11,8 tndteat9 *« purported location of 

hcrease{6/a«). >2-fold decrease (6^^^ 

h expression along the chromosome- the coLSfflh^"!^ entftled Bpresston shows the rosing change 
down-regulated (blue), or more than half of Swe^\S£lSSL^ VET ^ ^"'^ at^ half of the genes 
another. It wto regarded as more than a 2-fold dZ ^wffiS' ST" YMS absent 009 ° f «» ^Pfes and present h 
determ.at.on of -,800 genes. CentromlT^^^^ 



nwi^^"' re fP ectfvG ^ « umo * 733 end 827 were staged as pf f 
Gnvashre Into eubmucosa), 733 was staged as solid, and 82? was 
staged 83 papillary, both grade III. 

wem^t^f^tl? 65110 WOpS,BS ' 0D,a,TOa ' ^ from surgery, 

^l^ 3 ' ~ 80 ' C - To ^ RNA Isolated usInTZ 
doXrma* b °J. a ?° n T ,h0d tWAK-Cfismle Medical GMB™ 
SS.^ * 30 ^ *P (OKgotex 

nl R J% P T araffo "~ 1 A9 of mRNA was "sed as starting material 
SSSSf ^ cD n NA , 6ynlhes!s — P^°™d ~ B 
turers Instructions put using an otigo(dT) primer containing a T7 RNA 
GAscrtp® /„ v/tro transcription kit (Ambion). Biotln-labeled CTP and 



UTP (EnzoJWTO used, together with unlabeled NTPs In the reaction. 
Following the In vitro transcription reaction, the unlncorZaSmi 
deotWee were removed using RNeasy columns ffagw* 

Amy Hybridization arid Scanolng-Aoay hybridization and scan, 
nlng was modified from a previous method (13). 10 ug of cRNAwas 
fragmented at 94 «c for 35 mln In buffer contain^ 40 mw TYfe 
aceUrte, pH 8.1. 100 mw KOAo. 80 mM MgOAo. PriortohZdtatlon 
^eiragmentedcRNAInaOx SSPE-ThyMdlratfonb^SS' 
10 m„Tns P H T.8, 0.005% Triton,, was heated to ^fcr/JS 
subs^uently cooled to 40 'C. and loaded onto theAffymeS pX 

T y ^"■J* probe ^ was *™ lno ^<* forTBh^iK 
at consu^rt rotation (60 rpm). The.probe array was exposed to 10 
washes In ex SSPE-Tal 25 'C followed by 4 washes In OJSxssppIt 

phycoerythnn conjugate, 10 nU (Molecular Probes) In sxj&T 
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Fig. 1— continued 



for30 mta at 25 °C followed by 10 washes In 6x SSPE-T at 25 °C The 
probe arrays were scanned at 560 nm using a cxxrfocal laser scanning 
microscope (made for Affymetnx by Hewlett-Packard). The readings 
from the quantitative scanning were analyzed by Affyrnetrix gene 
expression analysis software. 

Miavsateitite Ana/j^&--Microsateillte Analysis was performed as 
described previously (14). MicrosatoIIUes were sheeted by use of 
wwjK)blrrtrn.nlh.g6v/genemapg$ r and primer sequences were ob- 
tained from the genome data base at www,gdb.org. DNAwas extracted 
from tumor and blood and amplified by PCR *i a volume of 20 pi for 35 
* cycles. The amplfcons were denatured and electrophoresed for 3 h In an 
ABI Prism 377. Data were collected In the Gene ^"program for 
fragment analyste. toss of heterozygosity was defined as "fess than 33% 
of one allele detected In tumor ampneons compared with Wood 

PiVtoomfc Anzlysfs-TCCa were mlpced-lnto email pieces and 
homogenized in a small glass homogenlzer In 0-5 ml of lysis solution. 
Samples were stored at -20 °C until use. The procedure for 2D gel 
electrophoresis has been described in detail elsewhere (16, 16}. Gels 
.were stained with silver nitrate and/or Coofnassla Brilliant Blue. Pro- 
teins were Identified by a combination of procedures that Included 
rwcrosecnjenclng, mass spectrometry, two-dimenstonaJ get Western 
immunoUottlng, and comparison with/the master two-dimensional gel 
Image of human keratfnocyte proteins; see Wobase.dk/cgl-Wn/cens. 

CGH— Hybridization of differentially labeled tumor and normal DNA 
to normal metaphase chromosomes was performed as described 
previously (10), Ruoresceln-labeled tumor DNA (200 ng), Texas Red- 



labeled reference DNA (200 ng). and human Cot-1 DNA (20 /tg) were 
denatured at 37 "C for 5 mln and applied to denatured normal met- 
aphaser slides. Hybridization was at 37 °C for 2 days. After washing 
the sGdes were counterstalned with 0,15 /ig/ml 4 f 5Kfjamldlno-2«i3he^ 
nytmdote In an anU-fade solution. A second hybrfdlzation was per- 
formed for all tumor samples uslr^ ffuorosceln-labeled reference DNA 
and Texas Red-labeled tumor DNA (inverse labeling) to confirm the 
aberrations detected during the toWa! hybridization. Each CGH ex- 
perlment also Included a normal control hybridization using fluores- 
cein- and Texas Red-labeled normal DNA. Digital Image analysis was 
t used to jdefltfry chromosomal regions with abnormal fluorescence 
ratios. Indicating regions of DNA gains and losses. The average 
greemred fluorescence Intensity ratio profiles were calculated using 
four Images of each chromosome (eight chromosomes total) with 
normalization of the greercred fluorescence Intensity ratio for the 
entire metaphase and background correction. Chromosome Identlfl- 
catJon was performed based on 4,6-d!amldIno-2-phenynndol8 band- 
ing patterns. Only Images showing uniform Wgh Intensity fluores- 
cence with minimal background staining were analyzed All " 
centromeres,- p arms of acrocentric chromosomes, and heterochro- 
matlc regions were excluded from the analysis. 

RESULTS 

Comparative Genomic Hybridization— Ihe CGH analysis 
Identified a number, of chromosomal gains" and losses In the 
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Table I 

Correlation between eJteration's detected by CGH ertd by expression monftoifng 

. . ^'°f H f 5 *? » dependent variable (if CGH afteratfon - what expression rallo was found); bottom, altered expression used as 
Independent variable (if expression alteration - what CGH deviation was found). pn*wn usea . as 



CGH alterations 



Tumor 733 vs. 335 
Expression change clusters 



Concordance CGH alterations 



Tumor 827 vs. 532 
Expression change clusters CcnCOrdance 



13 Gain 



.10 



10 Up-regufatJon 

0 Down-regulation 

3 No change 

1 Up-regulation 

6 pown-regulatlon 

4 No change 



'779* 



60% 



10 Gain. 



12 Loss 



Expression change clusters 



Tumor 733 vs. 335 
CGH alterations 



8 Up-regulation 
OOown-nBgutatlon 
2Nochange 
3 Up-regulatlon 
2 Down regulation 
7 No change 



Concordance Expression change dusters 



Tumor 827 vs.,532 
CGH alterations 



17% 
. Concordance 



16 Up-regulation 
21 DowTH-egulatlon 
15 No change 



11 Gain 

2 Loss 

3 No change 
1 Gain • 

8 Loss 

12 No change 
3 Gain 

3 Loss 

9 No change 



69% 
W% ■ 
60% 



17 Up-regulatton 
9'Dovyn^egulatlon 
21 No change 



■10 Gain 

5 Loss 

2 No change 

0 Gain 
3Los3 

6 No change 

1 Gain 

3 Loss 

17 No change 



59% 
33% 
81% 



; two Invasive tumors (stage pT1. TCCs 733 and 827), whereas 
the two non-Invasive papillomas (stage pTa, TCCs 335 and 
532) showed onfy 9p-, 9q22-q33- F and and 7+, 9q-, 
and Y~, respectively. Both Invasive tumors showed changes 
(1q22-24+, 2q14.1-qter- F 3q12-q13.3-, 6q12-q22~, 
9q344, 11ql2-q13+, 17+, and 20q11,2-q12+) that are typ- 
* leal for their disease stage, as well as. additional alterations, 
some of which are shown In Fig. 1. Areas with gains and 
losses deviated from the norma] copy number to some extent, 
and the-average numerical deviation from norma! was 0.4-fotd 
In the case of TCC 733 and 0.3-fold for TCC 827. The largest 
changes, amounting to at least a doubling of chromosomal 
content, were observed at 1q23 In TCC 733 {Fig, 1A) and 
20q12 In TCC 827 (Fig. 1B). 

* /nRNA j^r^on In Relation to DNA Copy Number-The 
mRNA teveis from the' two Invasive tumore (TCCs 827 and 
733) were compared with the two noninvasive counterparts 
(TCCs 532 and 335). This was done In two separate experi- 
ments In which we compared TCCs 733 to 335 and 827 to 
532, respectryery. using two different scaling settings for the 
arrays to njle out scaJIng as a confounding parameter. Ap- 
proximately 1,800 genes that yielded a signal on the arrays 
were searched in the Unlgene and Genemap data bases for 
chromosomaJ location, and those with a known location 
(1096) were plotted as bars covering their purported locus. In 
that way It was possible to construct a graphic presentation of 
DNA copy nurnber and relative mRNA levels along the indi- 
vidual chromosomes (Fig. 1). 

For each mRNA a ratio was calculated between the level In 
the Invasive versus the non-Invasive counterpart Bars, which 
represent chromosomal location of a gene, were color-coded 
according to the expression ratio, and only differences larger 



than 2-fold were regarded as informative (Fig. 1). The density 
of genes along the chromosomes varied, and areas contain- 
ing only one gene were excluded from the calculations- The 
resolution of the QGH method is very low, and some of the 
outlier data, may be because of the fact that the boundaries of 
the chromosomaJ aberrations are not known at high resolution. 

Two sets of calculations were made from the data Fbr the 
first set we used CGH alterations as the Independent variable 
and estimated the frequency of expression alterations In these 
chromosomal areas. In general, areas with a strong gain of 
chromosomal material contained a cluster of genes having 
Increased mRNA expression. For example, froth chromo- 
somes 1q21-q25, 2p and 9q, showed a relative gain of more 
than 100% In DNA copy number that was accompanied by 

Jncreased njRNA expression levels In the twoiumor pairs'pg. . 

. 1). In most cases, chromosomal gains detected by CGH were 
accompanied by an Increased level of transcripts In both 
TCCs 733 (r7%) and 827 (80%) (Table I, top). ChromosomaJ 
losses, pn the other hand, were not accompanied by de- 
creased expression in several cases, and were often regls- 

• tered as having unaltered RNA levels (Table I, top). The lrtabfh 
Ity to detect RNA expression changes in these cases was not 
because of fewer genes mapping to the lost regions (data not 
shown). 

In the second set of calculations we selected expression 
alterations above 2-foW as the Independent variable and es- 
timated the frequency of CGH alterations In these areas. As 
above, we found that increased transcript expression corre- 
lated with gain of chromosomal material (TCC 733, 69% and 
TCC 827, 59%), whereas reduced expression was often de- 
tected In areas with unaltered CGH ratios (Table I, bottom). 
Furthermore, as a control we looked at areas with no after- 
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atlon In expression. No alteration was detected, by CGH in 
most of these areas (TCC 733, 60% and TCC 827, 81 %;see 
Table 1, bottom). Because the ability to observe reduced or 
Increased mRNA expression dustertng'to a certain chromo- 
.somal area clearly reflected the extent of copy number 
changes, we plotted the maximum CGH aberrations In the 
regions showing CGH changes against the ability to detect a 
change In mRNA expression as monitored by the oligonucleo- 
tide arrays (Fig, 2)CEor both tumors TCC 733 fp < 0.015) and 
TCC 827 (p < 0.00003) a highly significant correlation was 
. observed between the level of CGH ratio change (reflecting 
.. the DNA copy number) and alterations detected by the army 
based technology (Rg. 2j Similar data were obtained when 
areas with altered expression were used as Independent vari- 
ables. These areas correlated best with CGH when the CGH 
ratio deviated to 2.0-fokJ (Table I, bottom) but mistly did 
not at lower CGH deviations. These data probably reflect that 
loss of an allele may only lead to a 50% reduction in expres- 
sion level, which is at the cut-off point for detection of expres- 
sion alterations. Gain of chromosomal material can occur to'a 
much larger extent 

. Maossfome-btoed Detection of Minor Areas of Loss- 
es— In TCC 733, several chromosomal areas exhibiting ONA 
amplification were preceded or followed by areas with a nor- 
mal CGH but reduced mRNA expression (see Rg. 1 , TCC 733 
chromosome 1q32, 2p21. and 7q21 and q32, 9q34, and 
10q22). To determine whether these results were because of 
undetected loss of chromosomal material In these regions or 



because of other non-structural mechanisms regulating tran- 
scription, we examined two mlcrosatellltes positioned at'ehro- 
mosome 1q26^32 and two at chromosome 2p22. Loss of 
heterozygosity (LOH) was found at both 1q25 and at 2p22 
Indicating that minor deleted areas were not detected with the 
resolution of CGH (Rg. 3). Additionally, chromosome 2p In 
TCC 733 showed a CGH pattern of gain/ho ch^ngefgaln of 
DNA that correlated with transcript rncrease/decreasa/irv 
crease. Thus, tor the areas showing Increased expression 
there was a correlation with the DNA copy number alterations 
(R$ M). As Indicated above, the mRNA decrease observed In 
the middle of the chromosomal gain was because of LOH, • 
Implying that one of the mecfianlsms for mRNA down-regu- 
latlon may be regions that have undergone smaller losses of 
. chromosomal fnaterlal. However, this cannot be detected with 
the resolution Of tftrCGH method. 

In both TCC 733 and TCC 827, the telomerlc end ofchro- 
mosome 11p showed a normal ratio In the CGH analysis- 
however, clusters of five and three genes, respectively, lost 
their expression. Two mlcrosateUHes (D11S1760/011S922) 
positioned close to MUC2, IGF2, and cathepsln D Indicated 
LOH as the most likely mechanism behind the loss of expres- 
sion (data not shown). 

A reduced expression of mRNA observed in TCC 733 a t 
chromosomes 3q24, 11p11, 12p12.2, 12q21.1, and 16q24 
and in TCC 827 at chrompsome 11p15.5 r 12p11, I5qn 2 
and 18ql2 was also examined for chromosomal losses using 



BEST AVAILABLE COPY 



Molecular & Cellular Proteomlcstl 41 



Gene Copy Numbers, Transcripts, and Protein Levels 



V lj V/A. ,.JW 




ji. . Aa .Ja „J| 




Fia 3. MicrosateiIHe analysis of loss of heteroxygoa^. Tumor 
7t J rSSS ,OSS 01 h6ten *y«°alty at chromosome 1q25, detected 
fe) ^L 0 !?! 5 '^ to Hu 01855 1 NstdcompaUWIIty antigen (gene 
JS*?: I* * J?9, D, (6) by D1S2735 close to cafnepsln E feene 
number 41 in FJg. 1), and (c) at chlomosoma 2p23 by D2S22S1 close 
• to general /^spectrin (gene number 1 1 on Hg, 1) and of (d) tumor 627 
Rowing foss of heterozygosity at chromosome 18q12 by S18S1118 
close to mitochondriaf 3-oxoacyt^oenzyme A thiolase (gene number 

^ 1L } r^!! ^ fihow me e ^Pnerogram obtained 
from norma) DNA from leukocytes (/V). and the tower curves show the 
^^^T J™ DNA (7). In all cases one allele Is 

partially lost In the tumor amplteort 

showing reduced rnRNA transcripts. Only the mlcrosatelllte 
positioned at 18q12 showed LOH (Rg. 3), suggesting that 
transcrlptlonal down-regulatlon of genes In the other regions 
may be controlled by other mechanisms. 

Relation between Changes fn rnRNA and Protein Levels- 
2D-PAGE analysis. In combination with Coomassle Brilliant 
Blue and/or silver staining, was earned out on all four tumors 
using fresh biopsy material, 40 well resolved abundant known 
proteins migrating In areas away from the edges of the pH 
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Ra 4. Correlation between protein levels as Judged by 2D. 
PAGE and transcript ratio. For comparison proteins were divided In 
three groups, unaltered In revel or up- or dowrvregulated {horizontal 
axis). The rnRNA ratio as determined by oligonucleotide arrays was 
plotted tor each gene {vertical axis). A', rnRNAs that were scored as 
present In both tumors used for the ratio calculation; A, mRNAs that 
were scored as absent In the Invasive tumors (aiong horizontal was) or 
as absent In noninvasive reference (fop of figure). Two different 
scallngs were used to exclude scaling as a confounder, TCCs 827 
and 532 were scaled with background suppression, and TCCs 
* 733 and 335 (#Q were scaled without suppression." Both compari- 
sons showed highly significant (p < 0.005) differencee ln rnRNA ratios 
between the groups. Proteins shown were as follows: Group A (from 
leff), phosphoglucomutase 1, glutathione transferase class # number 
4, fatty acfoMrtnding protein homologue, cytokeratln 15. and cyto- 
keraUn 13: B (from left), fatty acld-blndlng protein homologue, 26*Da 
heat shock protein, cytokeratln 13, and calcyclln; C<from/e/r), «m*io- 
lase, hnRNP B1. 28-kDa heat shock protein. 14*£* and 
pre-mRNA splicing factor; D t masolheJIal keratin K7 (type II); £ (from 
top), glutathione S~transferafie-7r and mesothefla! keratin K7 (typo m- 
F(from top and feft), adenyly! cyclase-assoclated protein. Scadherin 
keratin 19. calglzzarin. phosphoglycerate mutase, .annexln IV. cv-- 
toekeletal ^acfin. h#pBP-AV ^egral membrane protein caineidn 
CPS0),hnRMP H t brain-type dathrln light chains hnRNP F. 70-kDa 
heat shock protein, heterogeneous nuclear ribonucleoprotdn A/B 
tranalaWonally controlled tumor protein. Ifver gtywratdehyo^pho^ 
Phate dehydrogenase, keratin 8. aldehyde , reductase, and Na,K- 
ATPase 0-1 subunK; G, (from top, and fen}, TCP20. calgfezaria 70- 
kDa heat shock protein, caJnexIn, hnRNP H, cytokeratln 15 ATP' 
^^•^^ ^••J^Phosphate Isomerase, hnRNP F, liver glyc- 
eraldehyde^-phosphatase dehydrogenase, glutathione S-lfensfer- 
ase-ir and keraUn 8; R(from feft), plasma gefedfln, autoantlgen caJ- 
^nnrthlore^dXin, ahd^+-dependent 15bydro^yprostagiandIn 
dehydrogenase; / (from top}, prolyl 4-hydroxy<ase p^ubunll, cyto- 
keratln 20, cytokeratln 17, prohibition, and fructose l.oMtfphos- 
phafase; J annexln II; K, annexln IV; L (from top and fefl). mDaheat 
shock protein, prolyl 4-bydroxylase p^ubuntt, o^nolaae, GRP 78 
cyclophllln, and coflfln. 1 

gradient, and having a known chromosomal location, were 
selected for analysis In the TCC pair 827/532. Proteins were 
Identified by a combination of methods (see "Bcperimental 
Procedures 0 ). In general there was a highly significant corre- 
lation (p < 0.0057 between rnRNA and proieln alterations (Rg 
4). Only one gene showed disagreement between transcript 
alteration and protein alteration. Except for a group of cyto 
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Fta 5. Comparison of protein and transcript levels In Invasive 
amf non-Invasive TCCs; The upper part of the flgur© shows a 2D gel 
Ifeft) and the oligonucleotide array {right) of TCC 632. The red rectm- 
Qtes on the upper gel highlight the areas that are compared below 
Identical areas of 2D gets of TCCs 532 and 827 am shown below. 
Clearly, cytokeratlns 13 and 15 are strongly down-regulated In TCC 
327 (red annotation). The tile on the array containing probes for 
cytokeratm.15 Is enlarged below the array {fed arrow) from TCC 632 
and Is compared with TCC 827. The upper row of souarcs.ln each tile 
corresponds to perfect match probes; the lower row corresponds to 
mismatch probes containing a mutation (used for correction for un- 
speclfic binding). Absence of signal to depicted as black, and the 
higher the signal the fighter the color. A high transcript level was 
detected In TCC 532 (6161 units) whereas a much lower level was 
.detected in TCC 827 (absence of signals), for cytokeratln 13. a high 
transcnpt level was also present In TCC 632 (15659 units), and a 
much tower level was present In TCC 827 (623 units). The 2D gels at 
the Ooflorn ofthe figure (tefl) show levels of.PA-FABP and adipocyte- 
FABP in TCCs 335 and 733 (Invasive), respectively. Both proteins are 
down-regulated In the invasive tumor. To the right we show the array 
tiles for the PA-FA8P transcript A medium transcript level was de- 
tected In the case of TCC 335 (1277 units) whereas very low levels 
were detected In TCC' 733 (166 units). t&. Isoelectric focusing. 



keratins encoded by genes on chromosome 17.(Rg, 5) -the 
analyzed proteins did not belong to a particular famiiy. 26 well 
focused proteins whose genes had a know chromosomal 
location were detected in TCCs 733 and 336, and of these 19 
correlated (p< 0.005) wi th the mRNA changes detected using 
the arrays (Fig, 4). For example, PA-FABP was highly ex- 
pressed In the non-Invasive TCC 335 but lost In the Invasive 
counterpart (TCC 733; see Fig, 5). Thef smaller number of 
proteins detected in both 733 and 335 Was because of the • 
smaller stee of the biopsies that were available. 

11 chromosomal regions where CGH showed aberrations 
that corresponded to the changes In transcript levels also 
showed corresponding changes in the protein level {Table II). 
These regions Included genes that encode proteins that am 
found to be frequently altered in bladder cancer, namely 
cytokeratlns 17 and 20. annexlns II and IV, and the fatty 
acld-blndlng proteins PA-FABP and FBPli Foot of these pro- 
teins were encoded by genes In .chromosome 17q, a fre- 
quently amplified chromosomal area In Invasive bladder 
cancers. 

DISCUSSION 

Most human cancers have abnormal DNA content, having 
lost some chromosomal parts and gained others. The present 
study provides some evidence as to the effect of these gains 
and losses on gene expression In two pairs of non-lnvasjve 
and Invasive TCCs using high throughput expression arrays 
and proteomlcs, In combination with CGH. In general, the 
results showed that there is a clear Individual regulation of the 
mRNA expression of single genes, which In some cases was 
superimposed by a DNA copy number effect In most cases, 
genes located In chromosomal areas with gains often exhib^ 
tted Increased mRNA expression, whereas areas showing 
losses showed either no change or a reduced mRNA expres- 
sion. The latter might be because of the faot that losses most 
often are restricted to loss of one allele, and the cut-off point ' 
for detectlonof expression alterations was a 2-fold changer 
thus being at the border cf.detection, in several cases, how- 
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Annexln II ~ 
Annexln IV 
Cytokeratln 17 
Cytokeratln 2D 
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ever, an Increase or .decrease In DNA copy number was • 
associated with cfe novo occurrence or complete loss'.oftran- . 
script, respectively. Some of these transcripts could not be 

. detected In the non-Invasfve tumor but were* present at rela- 
tlvety high levels In areas, with DNA amplifications In the fnva- 
slvetumors (ay. In TCC 733 transcript fromcellular llgand of 
annexing gene (phromosome .1q2l) from absent to 2670* 
arbitrary Units; In TCC 827 transcript from small proline-rich 
protein 1 gene (chromosome 1q12-q21,1) from absent to 
1326 arbitrary units), (t may be anticipated from these data 
that significant clustering of genes with an Increased expres- 
sion to a certain chromosomal area Indicates an Increased 
likelihood of gain of chromosomal material In this area. 

Considering the many possible regulatory mechanisms act- 
ing at the level of transcription, it seems striking that the gene 
dose effects were so clearly detectable In gained areas. One 
hypothetical explanation may lie In the loss of controlled 
methyiation In tumor cells (17-19). Thus, it may be possible . 
that In chromosomes with Increased DNA, copy numbers two 

. or mora alleles could be demethylated simultaneously leading 
to a higher transcription level, whereas In chromosomes with 
tosses the remaining allele could be partly methylated, turning 
off the process (20, 21). A recent report has documented a 
ptoldy regulation of gene expression In yeast, but In this case ail 
the genes were present in the sametatio (22), a situation that is 
not analogous to that of cancer ceils, which show marked 
chromosomal aberrations, as wen as gene* dosage effects*- 

Several CGH studies of bladder cancer have shown that 
some chromosomal aberrations are common at certain 
stages of disease progression, often occurring in more than 1 
of 3 tumors. In pTa tumors,.these Include 9p- t 9q-, 1q+. Y- 
(2, 6). and ln^T1 tumors, 2q- t 11p-, 11q~, 1q+ t 5p+, 8q+, 
17q+, and 20q+ (2-4, 6, 7). The pTa tumors studied here 
showed similar aberrations such as 9p- and 9q22-q33- and 
9q- and Y-, respectively, likewise, the two minimal Invasive 
pT1 tumors showed aberrations that are commonly seen at 

Jhat stage^andJCC 827 had a remarkable resemblance to the 
commonly seen pattern of losses and gains, such as 1 q22-24 

' amplification (seen In both tumors), 11q14-q22 loss, the latter 
often linked to 17 q+(both tumors), and 1q+ and 9p-, often 
finked to20q+ and 11 q13+ (both tumors) (7-9). These ob- 
servations Indicate that the pairs of tumors used in this study 
exhibit chromosomal changes observed In many tumors, and 
therefore the findings could be of general. Importance for 
bladder cancer. 

Considering that the mapping resolution of CGH Is of about 
•20 megabases It Is only possible to get a crude picture of 
chromosomal Instability using this technique. Occasionally, 
we observed reduced transcript levels dose to or inside re- 
gions with Increased copy numbers. Analysts of these regions 
by positioning heterozygous microsatellltes as close as pos- 
sible to the locus showing reduced gene expression revealed 
Idss of heterozygosity in several cases. It seems likely that 
multiple and different events occur along each chromosomal 



arm and that the use of cDNA mlcroarrays for analysis of DNA 
copy number changes will reach a resolution that can resolve 
these changes, as has recently bBen proposed. (2). The outlier 
data were not more frequent at the boundaries of the CGH 
aberrations. At present we do not know the mechanism be- 
hind .chromosomal aneuplofdy and cannot predict whether 
chromosomal gains will be transcribed to a larger extent than 
the two native alleles. A mechanism as genetic Imprinting has 
an Impact on the expression (eve! In norma] cells and Is often 
reduced In tumors. However, the relation between Imprinting 
ancTg^ln of chroraosomaljuaterial Is not known. 

We.regard It as a strength of this Investigation that we wore 
able to compare invasive tumors to benign tumors rather than 
to nojmal urothellum, as the tumors studied were biologically 
very close, and probably may represent successive steps In 
the progression of bladder cancer. Despite the limited amount 
of fresh tissue available It was possible to apply three different 
state of the art methods. The observed correlation between 
DNA copy number and mRNA expression Is remarkable when 
one considers that different pieces of the tumbr biopsies were 
used for the different sets of experiments. This Indicate that 
bladder tumors are relatively homogenous, a notion recently 
supported by CGH and UOH data that showed a remarkable 
similarity even between tumors and distant metastasis (1 0, 23). 

.In the few cases analyzed, .mRNA. and protein levels 
showed a striking correspondence although In some cases 
we found discrepancies that may be attributed to translations! 
regulation, post-translatlonal processing, protein degrada- 
tion, or a combination of these. Some transcripts belong to 
undertranslated mRNA pools, which are associated with few 
translatlonally Inactive rlbosomes; these pools, however, 
seem to be rare (24)- Protein degradation, for example, may 
be very Important , in the case of polypeptides with a short 
halMife (e.j.-slgnallng proteins). A poor correlation between 
mRNA arid protein levels was found In liver cells as deter- 
mined by arrays and 2D-PAGE (25), and a moderate correla- 
tion was rec^ntiyjeported by Ideker et al (26) In yeast . 
(Interestingly, our study revealed a much better correlation 
.between gained chromosomal areas and Increased mRNA 
levels than between toss of chromosomal areas and reduced 
mRNA levels. In general, thejeyelof CGH change determined . 
the ability to^detect *'Cba^e^ One possible 

explanation could be that by losing one allele the change tn 
mRNA level Is not so dramatic as compared with gain of 
material, which can be rather unlimited and may lead to a 
severalfotd Increase In gene copy number resulting In a much 
higher Impact on transcript level. The latter would be much 
easier to detect on the expression arrays as the cut-off point 
was placed at a 2-fbld level so as not to be biased by noise on 
the array. Construction of arrays with a better signal to noise 
ratio may In the future allow detection of lesser than 2-fold 
alterations In transcript levels, a feature that may facilitate the 
analysis of the effect of loss of chromosomal areas on tran- 
script levels. 
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f In eleven cases wo (bund a significant correlation between 
, DNA copy number, mRNA expression; and protein level Four 
of these proteins were encoded by genes located at a fre- 
quency amplified area In chramosorne I7q.. Whether DNA 
copy number Is one of the mechanisms behind alteration of 
these eleven protelns ls at present unknown and will have to 
be proved by other methods using a larger number of sam- 
ples. One factor making such studies complicated Is the large 
extent of protein modification that occurs after translation, 
requiring Immunoldentlflcatlon and/or mass spectrometry to 
coirectly Identity the proteins In the gels. 

In conclusion, the results presented In this study exemplify * 
the large body of knowledge that may be possible to gather in 
the future by combining state of the art techniques that follow 
fhe pathway from.DNA to protein (20), Here, we used addi- 
tional chronrosomal CQH method, but In the future high reso- 
• lution CGH based on mlcroanays with many thousand radiation 
hybrid-mapped genes wpi Increase the resolution and Informa- 
tion derived from these types of experiments (2). Combined with 
expression arrays analyzing transcripts derived from genes with 
known locations, and 20 gel analysis to obtain Information at 
the post-transIatJonal level, a clearer and' more developed un- 
derstanding of the tumor genome will be forthcomtng. 
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Expression of cadherins and catenins in paired tumor and non-neoplastic 
primary prostate cultures and corresponding prostatectomy specimens. 

WangJ, KriU P, Torbenson M. Wang O. Bisceglia M . Stoner J, Thomas A. 
DeFlavia P. Dhir It Becich MJ . 

Department of Pathology, University of Pittsburgh Medical Center, PA, USA. 

Cadherins are a family of transmembrane proteins that play a crucial role in cell 
differentiation, cell migration, and intercellular adhesion. Cadherins are associated with 
catenins through their highly conserved cytoplasmic domain. Down-regulation of E- 
cadherin protein has been shown in various human cancers. This study examined the 
expression of cadherins and associated catenins at the mRNA level. Paired tumor and 
nonneoplastic primary prostate cultures were obtained from surgical specimens. 
Quantitative multiplex fluorescence reverse transcriptase-polymerase chain reaction 
(QMF RT-PCR) and quantitative analysis were performed and correlated with 
immunostain results. Six of seven cases of neoplastic cultures showed moderately-to- 
markedly decreased levels of E-cadherin and P-cadherin mRNA. Similar losses of alpha- 
catenin and beta-catenin mRNA were also observed. The results of QMF RT-PCR 
showed good correlation with the results of immunohistochemical studies based on 
corresponding formalin-fixed sections. In conclusion, this paper presents a coordinated 
down-regulation in the expression of E-cadherin and associated catenins at the mRNA 
and protein level in most of the cases studied. This down-regulation may play an 
important role in the pathogenesis of prostate cancer. 

PMDD: 1 1 127708 [PubMed - indexed for MEDLINE] 
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Vascular endothelial growth factor expression correlates with matrix 
metalloproteinases MT1-MMP, MMP-2 and MMP-9 in human 
glioblastomas. 

Munaut C, Noel A, Hougrand O. Foidart JM. Boniver J. Deprez M. 

Laboratory of Tumour and Development Biology, University of Liege, Liege, Belgium. 

Vascular endothelial growth factor (VEGF) is the major endothelial mitogen in central 
nervous system neoplasms and it is expressed in 64-95% of glioblastomas (GBMs). 
Tumour cells are the main source of VEGF in GBMs whereas VEGF receptors (VEGFR- 
1, its soluble form sVEGFR-1, VEGFR-2 and neuropilin-1) are expressed predominantly 
by endothelial cells. Infiltrating tumour cells and newly-formed capillaries progress 
through the extracellular matrix by local proteolysis involving matrix metalloproteinases 
(MMPs). Recent studies have shown that VEGF expression and bioavailability can be 
modulated by MMPs. We reported previously that the expression of MT1-MMP in 
human breast cancer cells was associated with an enhanced VEGF expression We used 
quantitative RT-PCR, Western blot, gelatin 2ymography and immunohistochemistry to 
study the expression of VEGF, VEGFR-1, VEGFR-2, sVEGFR-1, neuropilin-1 MT1- 
MMP, MMP-2, MMP-9 and TIMP-2 in 20 human GBMs and 5 normal brains. The 
expression of these MMPs was markedly increased in most GBMs with excellent 
correlation between mRNA and protein levels; activated forms of MMP-2 and MMP-9 
were present in 8/18 and 7/18 of GBMs. A majority of GBMs (17/20) also expressed high 
levels of VEGF, as previously reported, with strong correlation between VEGF and MT1 - 
MMP gene expression levels, and double immimostaining showed that VEGF and MT1- 
MMP peptides co-localize in tumour and endothelial cells. Our results suggest that the 
interplay between metalloproteinases and VEGF previously described in experimental 
tumours may also be operative in human GBMs. Because of its dual ability to activate 
MMP-2 and to up-regulate VEGF, MT1-MMP might be of central importance in the 
growth of GBMs and represent an interesting target for anti-cancer treatments. Copyright 
2003 Wiley-Liss, Inc. " 
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Real-time quantitative RT-PCR of cyclin Dl mRNA in mantle cell 
lymphoma: comparison with FISH and immunohistochemistry. - 

Hui P. Howe JG. Crouch J. NimmalfayaiM M, Oumsiveh MB. Tallini a . Flvnn SP 
Smith BR . 

Department of Laboratory Medicine, Yale University School of Medicine, 333 Cedar 
Street, P.O. Box 208035, New Haven, CT 06520-8035, USA. 

Presence of the balanced translocation t(l I;14)(ql3;q32) and the consequent 
overexpression of cyclin Dl found in mantle Cell lymphoma (MCL) has been shown to be 
of important diagnostic value. Although many molecular and immunohistochemical 
approaches have been applied to analyze cyclin Dl status, correlative studies to compare 
different methods for the diagnosis of MCL are lacking. In this study, we examined 39 
archived paraffin specimens from patients diagnosed with a variety of 
lymphoproliferative diseases including nine cases meeting morphologic and 
immunophenotypic criteria for MCL by: (1) real-time quantitative RT-PCR to evaluate 
cyclin Dl mRNA expression; (2) dual fluorescence in situ hybridization (FISH) to 
evaluate the t(l 1 ; 1 4) translocation in interphase nuclei; and (3) tissue array 
immunohistochemistry to evaluate the cyclin Dl protein level. Among the nine cases of 
possible MCL, seven cases showed overexpression of cyclin Dl mRNA (cyclin Dl 
positive MCL) and two cases showed no cyclin Dl mRNA increase (cyclin Dl negative 
"MCL-like"). In six of seven cyclin D 1 positive cases, the t(l 1 ; 14) translocation was 
demonstrated by FISH analysis; in one case FISH was unsuccessful. Six of the seven 
cyclin Dl mRNA overexpressingcases.showed increased cyclin Dl protein on tissue 
array immunohistochemistry; one was technically suboptimal. Among the two cyclin Dl 
negative MCL-like cases, FISH confirmed the absence of the t(l 1 ; 14) translocation in 
both cases. All other lymphoproliferative diseases studied were found to have low or no 
cyclin Dl mRNA expression and were easily distinguishable from the cyclin Dl 
overexpressing MCLs by all three techniques. In addition, to confirming the need to 
.,„;... assess cyclin Dl status, as well as, morphology and immunophenotyping to establish the 
diagnosis of MCL, this study demonstrates" good correlation and comparability between 
measure of cyclin Dl mRNA, the 1 1 ;14 translocation and cyclin Dl protein. 

Publication Types: 

• Evaluation Studies 

PM1D: 12952233 [PubMed - indexed for MEDLINE] 
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Increased expression of proteasome subunits in skeletal muscle of cancer 
patients with weight loss. 

Khal J, Hine AV. Fearon KC . Delong CH. Tisdale MJ . 

Pharmaceutical Sciences Research Institute, Aston University, Birmingham B4 7ET, UK. 

Atrophy of skeletal muscle is common in patients with cancer and results in increased 
morbidity and mortality. In order to design effective therapy the mechanism by which 
this occurs needs to be elucidated. Most studies suggest that the ubiquitin-proteasome 
proteolytic pathway is most important in intracellular proteolysis, although there have 
been no reports on the activity of this pathway in patients with different extents of weight 
loss. Li this report the expression of the ubiquitin-proteasome pathway in rectus 
abdominis muscle has been determined in cancer patients with weight loss of 0-34% 
using a competitive reverse transcriptase polymerase chain reaction to measure 
expression of mRNA for proteasome subunits C2 and C5, while protein expression has 
been determined by western blotting. Overall, both C2 and C5 gene expression was 
increased by about three-fold in skeletal muscle of cachectic cancer patients (average 
weight loss 14.5+/-2.5%), compared with that in patients without weight loss, with or 
without cancer. The level of gene expression was dependent on the amount of weight 
loss, increasing maximally for both proteasome subunits in patients with weight loss of 
12-19%. Further increases in weight loss reduced expression of mRNA for both 
proteasome subunits, although it wasstill elevated in comparison with patients with no 
weight loss. There was no evidence for an increase in expression at weight losses less 
than 10%. There was a good correlation between expression of proteasome 20Salpha 
subunits, detected by western blotting, and. C2 and C5 mRNA, showing that increased 
gene expression resulted in increased protein synthesis. Expression of the ubiquitin 

conjugating enzyme, E2(14k), with weight loss followed a similar pattern to that of 

...a u proteasome subunits. These results suggest variations in the expression of key 

- components of the ubiquitin-proteasome pathway with weight loss of cancer patients, and 
suggest that another mechanism of protein degradation must be operative for patients 
with weight loss less than 1 0%. 

PMID: 161251 16 [PubMed - in process] 
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Id-1 and Id-2 are overexpressed in pancreatic cancer and in dysplastic 
lesions in chronic pancreatitis. 

Marnvama H. KteeffJ, Wildi S. Friess H . Buchler MW. Israel MA. Korc M. 

Division of Endocrinology, Department of Medicine, University of California, Irvine, 
USA. 

Id proteins antagonize basic helix-loop-helix proteins, inhibit differentiation, and enhance 
cell proliferation. In this study we compared the expression of Id-1, Id-2, and Id-3 in the 
normal pancreas, in pancreatic cancer, and in chronic pancreatitis (CP). Northern blot 
analysis demonstrated that all three Id mRNA species were expressed at high levels in 
pancreatic cancer samples by comparison with normal or CP samples. Pancreatic cancer 
cell lines frequently coexpressed all three Ids, exhibiting a good correlation between Id 
mRNA and protein levels, as determined by immunoblotting with highly specific anti-Id 
antibodies, hnmunohistochemistry using these antibodies demonstrated the presence of 
faint Id-1 and Id-2 immunostaining in pancreatic ductal cells in the normal pancreas, 
whereas Id-3 immunoreactivity ranged from weak to strong..In the cancer tissues, many 
of the cancer cells exhibited abundant Id-1, Id-2, and Id-3 immunoreactivity. Scoring on 
the basis of percentage of positive cells and intensity of immunostaining indicated that 
Id-1 and Id-2 were increased significantly in the cancer cells by comparison with the 
respective controls. Mild to moderate Id immunoreactivity was also seen in the ductal 
cells in the CP-like areas adjacent to these cells and in the ductal cells of small and 
interlobular ducts in CP. Ei contrast, in dysplastic and atypical papillary ducts in CP, Id-1 
and Id-2 immunoreactivity was as significantly elevated as in the cancer cells. These 
findings suggest thai jncre^MIdexpression m^^ be associated with enhanced 
proliferative potential of pancreatic cancer cells and of proliferating or dysplastic ductal 
cells in CP. 
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Alterations in neuropeptide Y levels and Yl binding sites in the Flinders 
Sensitive Line rats, a genetic animal model of depression. 

Caberlotto L . Jimenez P. Overstreet PH . Hard YL . Mathe AA Fiixe K. 

Department of Neuroscience, Karolinska Institute, Stockholm, Sweden. 

Previously, we observed specific alterations of neuropeptide Y (NPY) and Yl receptor 
mRNA expression in discrete regions of the Flinders Sensitive Line rats (FSL), an animal 
model of depression. In order to clarify the correlation between mRNA expression and 
protein content, radioimmunoassay and receptor autoradiography were currently 
performed. In the FSL rats, NPY-like immunoreactivity (NPY-LI) was decreased in the 
hippocampal CA region, while Yl binding sites were increased; NPY-LI was increased 
in the arcuate nucleus. Fluoxetine treatment elevated NPY-LI in the arcuate and anterior 
cingulate cortex and increased Yl binding sites in the medial amygdala and occipital 
cortex in both strains. No differences were found regarding the Y2 binding sites. The 
results demonstrate a good correlation between NPY peptide and mRNA expression, and 
sustain the possible involvement of NPY and Yl receptors in depression. 

PMID: 10327163 [PubMed - indexed for MEDLINE] 
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Follicle-stimulating hormone receptor and its messenger ribonucleic acid 
are present in the bovine cervix and can regulate cervical prostanoid 
synthesis. 

Mizrachi D. Shemcsh M . 

Department of Hormone Research, Kimron Veterinary Institute, Bet Dagan, Israel 50250. 

The hypothesis that FSH regulates the bovine cervical prostaglandin E(2) (PGE(2)) 
synthesis that is known to be associated with cervical relaxation and opening at the time 
of estrus was investigated. Cervical tissue from pre-estrous/estrous, luteal, and 
postovulatory cows were examined for 1) the presence of bovine (b) FSHreceptor (R) 
and its corresponding mRNA and 2) the effect of FSH on the PGE(2) regulatory pathway 
in vitro. The presence of bFSHR mRNA in the cervix (maximal during pre-estrus/estrus) 
was demonstrated by the expression of a reverse transcription (RT) polymerase chain 
reaction (PCR) product (384 base pairs) specific for bFSHR mRNA and sequencing. 
Northern blotting revealed three transcripts (2.5, 3.3, and 3.8 kilobases [kb]) in cervix 
from pre-estrous/estrous cows. The level of FSHR (75 kDa) was significantly higher (p < 
0.01) in Western blots of pre-estrous/estrous cervix than in other cervical tissues. There 
was a good correlation between the 75-kDa protein expression and its corresponding 
transcript of 2.55 kb throughout the estrous cycle as described by Northern blot analysis 
as well as RT-PCR. Incubation of FSH (10 ng/ml) with pre-estrous/estrous cervix 
resulted in a 3-fold increase in the expression of FSHR and a 2-fold increase in both G 
protein (alpha(s)) and cyclooxygenase II. FSH (5-20 ng/ml) significantly increased (p < 
0.01) cAMP, inositol phosphate (p < 0.01), and PGE(2) (p < 0.01) production by pre- 
estrous/estrous cervix but not -by -cervix at-tfae other stages. We conclude that bovine 
cervix at the time of the peripheral plasma FSH peak (pre-estrus/estrus) contains high 
levels of FSHR and responds to FSH by increasing the PGE(2) production responsible for 
cervical relaxation at estrus. 

PMID: 10456856 [PubMed - indexed for MEDLINE] 
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The decompensated detrusor III: impact of bladder outlet obstruction on 
sarcoplasmic endoplasmic reticulum protein and gene expression. 

gtejnJR, Gong C Hutcheson JC . Canning DA. Zderic SA . 

Divisiorrdf-Lfrblogy, Children's Hospital of Philadelphia, Philadelphia, Pennsylvania, 
USA. 

PURPOSE: Regulation of calcium ion homeostasis has a significant role in smooth 
muscle contractility. The "sarcoplasmic endoplasmic reticulum, calcium, magnesium, 
adenosine triphosphatase (SERCA) is a regulatory ion pump that may have a role in'the 
functional outcome after outlet obstruction. We investigate what correlation if any existed 
between SERCA protein and gene expression, and the contractile properties in the same 
bladder. MATERIALS AND METHODS: Standardized partial bladder outlet 
obstructions were created in adult New Zealand white rabbits, which were divided into 
control, sham operated and obstructed groups. Muscle strip studies subcategorized the 
obstructed group into compensated (force greater than 50% of control) and 
decompensated (force less than 50% of control). Microsomal membrane and total RNA 
fractions were prepared from the same bladder tissue. Membrane proteins were used for 
Western blot analysis using a SERCA specific monoclonal antibody, and total RNA was 
assessed with Northern blot analysis. RESULTS: The relative intensities of signals for 
the Western and Northern blots demonstrated a strong correlation between protein and 
gene expression. Furthermore there was a strong association between the loss of SERCA 
messenger RNA and protein expression and loss of bladder function. CONCLUSIONS: 
Bladder contractility after outlet obstruction is influenced in part by smooth muscle cell 
ability to maintain calcium homeostasis via SERCA. The loss of SERCA protein 
expression is mediated by down-regulationin gene expression in the same bladder. These 
data suggest that smooth muscle ion pump gene expression is in part mechanically 
(pressure work) regulated. 

PMID: 10958733 [PubMed - indexed for MEDLINE] 
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[The pathogenic role of macrophage migration inhibitory factor in acute 
respiratory distress syndrome] 

[Article in Chinese] 

GuoY.XieC^ 

Department of Respiratory Medicine, First Affiliated Hospital of Zhongshan University, 
Guangzhou 5 1 0080 China. 



OBJECTIVE To investigate the expression and pathogenic role of macrophage migration 
inhibitory factor( MIF) in human acute respiratory distress syndrome(ARDS) 
METHODS The serum level of MIF in ARDS patients and normal persons were 
measured by ELISA method. Peripheral blood mononuclear cell (PBMC) MIF expression 
was determined by flow- cytometry. The expression of MIF mRNA and protein in the 
lung tissues were detected by using double immuno histochemistry labeling and in situ 
hybridization. RESULTS The serum level of MIF increased significantly in ARDS 
patients as compared with normal persons (P < 0.01). The percentage of PBMC MIF 
expression was higher in ARDS patients than in normal controls (P < 0.01). In situ 
hybridization and iramunohistochemistry showed undetectable or weak MIF mRNA and 
protein expression in normal lungs. In contrast, there was marked upregulation of MIF 
mRNA and protein expression in the ARDS lungs. In ARDS macro phages infiltrated the 
alveolar space and interstitium, most of which also expressed MIF. Infiltrating 
macrophages were almost restricted to the areas of severe tissue damage. The MIF 
expression level showed a strong correlation with the number of infiltrating macrophages 
CONCLUSIONS The serum level of MIF and PBMC MIF expression increased in 
ARDS patients, with enhanced pulramaryj^ expresMon and m infiltration, 
which suggests that MIF plays a pivotal role in the pathogenesis of ARDS. 

PMID: 12126556 [PubMed - indexed for MEDLINE] 
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Expression of human telomerase reverse transcriptase gene and protein, 
and of estrogen and progesterone receptors, in breast tumors: Preliminary 
data from neo-adjuvant chemotherapy. 

Kammori M , Izumivama N. Hashimoto M. Nakamura K Okano T , Kurabavashi R 
Naoki R HonmaN . OgawaT . Kaminishi M . Takubo KL 

Divisibii of Breast aiia~Endocrine Surgery, Department of Surgery, Graduate School of 
Medicine, The University of Tokyo, Bunkyo-ku, Tokyo 113-8655, Japan, kanmori- 
dis@umin.ac.jp. 

Human telomerase reverse transcriptase (hTERT), the catalytic subunit of telomerase, is 
very closely associated with telomerase activity. Telomerase has been implicated in 
cellular immortalization and carcinogenesis, in situ detection of hTERT will aid in 
determining the localization of telomerase-positive cells. The aim of this study was to 
detect expression of hTERT mRNA, hTERT protein, estrogen receptor (ER) and 
progesterone receptor (PR) in paraffin-embedded breast tissue samples and to investigate 
the relationship between hTERT expression and various clinicopathological parameters 
in breast tumorigenesis. We used in situ hybridization (ISH) to examine hTERT gene 
expression, and immunohistochemistry (IHC) to examine expression of hTERT protein, 
ER and PR, in breast tissues including 64 adenocarcinomas, 2 phyllode tumors and their 
adjacent normal breast tissues. hTERT gene expression was detected by ISH in 56 (88%) 
carcinomas, but in neither of the 2 phyllode tumors. hTERT protein expression was 
detected by IHC in 52 (81%) carcinomas, but in neither of the 2 phyllode tumors. 
Moreover, ER and PR were expressed in 42 (66%) and 42 (66%) carcinomas, 
respectively, and in neither of the 2 phyllode tumors. In 4 cases of breast carcinoma that 
strongly expressed hTERT gene and protein before treatment, neo-adjuvant 
chemotherapy led to disappearance of gene and protein expression in all cases. There was 
a strong corf elation between detection of hTERTgene expression by ISH and of hTERT 
protein by ICH in tissue specimens from breast tumors- These results suggest that 
detection of hTERT protein by ICH can be used to distinguish breast cancers as a 
potential diagnostic and therapeutic marker. 

PMID: 1621 1220 [PubMed - in process] 
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A sampling of the yeast proteome. 

FutcherB, Lajter_GI, Monardo P. McLaughlin CS . Garrels JI . 

Cold Spring Harbor Laboratory, Cold Spring Harbor, New York 1 1724 USA 
rutcher@cshr.brg " " ' 

In this study, we examined yeast proteins by two-dimensional (2D) gel electrophoresis 
and gathered quantitative information from about 1,400 spots. We found that there is an 
enormous range of protein abundance and, for identified spots, a good correlation 
between protein abundance, mRNA abundance, and codon bias. For each molecule of 
well-translated mRNA, there were about 4,000 molecules of protein. The relative 
abundance of proteins was measured in glucose and ethanol media. Protein turnover was 
examined and found to be insignificant for abundant proteins. Some phosphoproteins 
were identified The behavior of proteins in differential centrifogation experiments was 
examined. Such experiments with 2D gels can give a global view of the yeast proteome. 

PMID: 1 0523624 [PubMed - indexed for MEDLINE] 
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Oppression of a DEAD box protein (DDX1) in neuroblastoma and 
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retinoblastoma cell lines. 
Godbout R. Packer M . Bie W. 

Departmerit'of Oncology, Cross Cancer Institute and University of Alberta, 1 1 560 
University Ave., Edmonton, Alberta T6G1Z2, Canada. 

The DEAD box gene, DDX1, is a putative RNA helicase that is co-amplified with 
MYCN in a subset of retinoblastoma (RB) and neuroblastoma (NB) tumors and cell lines 
Although gene amplification usually involves hundreds to thousands of kilobase pairs of ' 
DNA a number of studies suggest that co-amplified genes are only overexposed if they 
provide a selective advantage to the cells in which they are amplified. Here, we further 

wfSl Ze nr?vt ! by f?*®?*. itS pUtative «™««P*» and translation initiation sites. 
™J2S? hS i . pr0tem .^ vels m MYCN/DDXl-amplified NB and RB cell lines using 
polyc onal antibodies specific to DDX1 and show that there is a good correlation with 
DDX1 gene copy number, DDX1 transcript levels, and DDX1 protein levels in all cell 
lines studied. DDX1 protein is found in both the nucleus and cytoplasm of DDX1- 

Sll ?nnvV S l0C ?^ d P P mariIy t0 nucleus of ™namplified cells. Our results 
"f 1 ™ 1 m 7 be ""^ in either the formation or progression of a subset of 
NB and RB tumors and suggest that DDX1 normally plays a role in the metabolism of 
KNAs located in the nucleus of the cell. 
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Expression of somatostatin receptor types 1-5 in 81 cases of 
gastrointestinal and pancreatic endocrine tumors. A correlative 
immunohistochemical and reverse-transcriptase polymerase chain 
reaction analysis. 

JP^BgttLM, gpngiovanni M, VolanteM, AlliaE, Lai&dojfiS, HglboeL, Sdundler M 
Cole SL. Bussolati G . ' 

Department of Biomedical Sciences and Oncology, University of Turin, Via Santena7 
10126 Turin, Italy, mauro.papotti@unito.it 

Somatostatin receptors (SSTRs) have been extensively mapped in human tumors by 
means of autoradiography, reverse-transcriptase polymerase chain reaction (RT-PCR) in 
situ hybridization (ISH) and immunohistochemistry (IHC). We analyzed the SSTR type 
1-5 expression by means of RT-PCR and/or IHC in a series of 81 functioning and non- 
functioning gastroenteropancreatic (GEP) endocrine tumors and related normal tissues 
Moreover, we compared the results with clinical, pathological and hormonal features 
Forty-six cases (13 intestinal and 33 pancreatic) were studied for SSTR 1-5 expression 
using RT-PCR, IHC with antibodies to SSTR types 2, 3, 5 and ISH for SSTR2 mRNA 
The vast majority of tumors expressed SSTR types 1, 2, 3 and 5, while SSTR4 was 
detected m a small minority. Due to the good correlation between RT-PCR and IHC data 
on SSTR types 2, 3, and 5, thirty-five additional GEP endocrine tumors were studied with 
IHC alone. Pancreatic insulinomas had an heterogeneous SSTR expression, while 100% 
of somatostatinomas expressed SSTR5 and 100% gastrinomas and glucagonomas 
expressed SSTR2. Pre-operative biopsy material showed an overlapping 
immunoreactivity with that of surgical specimens, suggesting that the SSTR status can be 
detected in the diagnostic work-up. It is concluded that SSTRs 1-5 are heterogeneously 
expressed in GEP endocrine tumors and that IHC is a reliable tool to detect SSTR types 
2, 3 and 5 m surgical and biopsy specimens. 
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Expression of deoxycytidine kinase in leukaemic cells compared with solid 
tumour cell lines, liver metastases and normal liver. 

van der Wilt CT , , KrogaJR, LovgsWJ, Rots MG. Van Groenin gen r.1 Raspers KJ 

Department of M^iicalt)ncoIogy, VU University Medical Center, Amsterdam The 
Netherlands. 

Deoxycytidine kinase (dCK) is required for the phosphorylation of several 
deoxyribonucleoside analogues that are widely employed as chemotherapeutic agents 
Examples include cytosine arabinoside (Ara-C) and 2-chlorodeoxyadenosine (CdA) in 
the treatment of acute myeloid leukaemia (AML) and gemcitabine to treat solid tumours 
In this study, expression of dCBC mRNA was measured by a competitive template reverse 
transcriptase polymerase chain reaction (CT RT-PCR) in seven cell lines of different 
histological origin, 16 childhood and adult AML samples, 10 human liver samples and 11 
human liver metastases of colorectal cancer origin. The enzyme activity and protein 
expression levels of dCK in the cell lines were closely related to the mRNA expression 
levels (r=0.75 P=0.026 and r=0.86, P=0.007). In AML samples, dCK mRNA expression 
ranged 1 from 11 to 35^25 (xl0(-3)xdCR7beta-actin). In the cell line panel, the range was 
2.97-56.9 (xl0(-3)xdCK/beta-actin) of dCK mRNA expression. The enzyme activity in 
liver metastases was correlated to dCK mRNA expression (r=0.497 P=0 05) In the liver 
samples, these were not correlated. dCK mRNA expression showed only a 36-fold range 
in liver while a 1 50-fold range was observed in the liver metastases. In addition, dCK 
activity and mean mRNA levels were 2.5-fold higher in the metastases than in the liver 
samples. Since dCK is associated with the sensitivity to deoxynucleoside analogues and 
because of the good correlation between the different dCK measurements in malignant 
cells and tumours, the CT-RT PCR assay will be useful in the selection of patientethat 
can be treated with deoxycytidine analogues. 

PMID: 12628850 [PubMed - indexed for MEDLINE] 
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Galanin in pituitary adenomas. 

Gr enback E, Bjellerup P. Wallerman E, Lundblad L. Anggard A . Ericson K. Aman 
K. Landry M. Schmidt WE. Hokfelt T. Hulting AL . 

Department of Mojei^lari^icine, Endocrine and Diabetes Unit, Karolinska Hospital, 
" • S-l 71 76 Stockholm, Sweden. Eva.Grenback@ks.se 

Tumor galanin content was measured in extracts from human pituitary adenomas using a 
specific RIA method for monitoring human galanin. Twenty-two out of twenty-four 
tumors contained galanin with notably high levels in corticotroph adenomas, varying 
levels in clinically inactive tumors, and low levels in GH secreting adenomas. Tumor 
galanin and ACTH contents were closely correlated in all tumors. In four young patients 
with microadenomas and highly active Mb Cushing tumor galanin was inversely related 
to tumor volume. The molecular form of tumor galanin, studied with reverse-phase 
HPLC, was homogeneous with the majority of tumor galanin coeluting with standard 
human galanin. In the tumors analysed with in situ hybridization there was a good 
correlation between galanin peptide levels and galanin mRNA expression. In some 
tumors galanin mRNA and POMC levels coexisted, in others they were essentially in 
different cell populations. Levels of plasma galanin-LI were not related to tumor galanin 
concentration, and galanin levels were in the same range in sinus petrosus close to the 
pituitary venous drainage as in peripheral blood. Corticotrophin releasing hormone 
injections in two patients caused ACTH, but no detectable galanin release into sinus 
petrosus. Our results demonstrate that corticotroph, but not GH adenomas, express high 
levels of galanin, in addition to ACTH, and that in some tumors both polypeptides are 
synthesised in the same cell population. However, galanin levels in plasma were not 
influenced by the tumor galanin content. 
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BCL2 protein expression parallels its mRNA level in normal and 
malignant B cells. 

ShenY, Iqbal J, Huang JZ . Zhou G. Chan WC. 

• Department of Patholb^MdiWierbtfiology, University of Nebraska Medical Center,- , 
Omaha, USA. 

The regulation of B-cell lymphoma 2 (BCL2) protein expression in germinal center (GC) 
B cells has been controversial. Previous reports have indicated posttranscriptional 
regulation plays a dominant role. However, a number of recent studies contradicted these 
reports. Using real-time polymerase chain reaction (PCR) and Standardized Reverse 
Transcriptase-PCR (StaRT-PCR), we measured the level of mRNA expression in GC, 
mantle zone (MNZ), and marginal zone (MGZ) cells from laser capture microdissection. 
Both quantitative RT-PCR measurements of microdissected GC cells from tonsils 
showed that GC cells had low expression of BCL2 transcripts commensurate with the 
low protein expression level. These results are in agreement with microarray studies on 
fluorescence-activated cell sorter (FACS)-sorted cells and microdissected GC cells. We 
also examined BCL2 mRNA and protein expression on a series of 30 cases of diffuse 
large B-cell lymphoma (DLBCL) and found, in general, a good correlation. The results 
suggested that BCL2 protein expression is regulated at the transcriptional level in normal 
B cells and in the neoplastic cells in most B-cell lymphoproliferative disorders. 
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Cyclin Dl-negative mantle cell lymphoma: a elinicopathologic study based on 
gene expression profiling. 

FuK, Weisenburger DP, Greiner TC Dave S. Wright G . Rosenwald A . Chiorazzi M T tqbal 
J, GeskS, SieheilR, PeJpng Jaffe ES. Wilson WfiL Delabie J T Qtt Q, Pave B .T, ganger 
WG, Smith LM , Rimsza L T Braziel RM. Mnller-HermeKnk HK T Campo E . Gascoy ne RD. 
Stmit LM, Ch^n WC ; Lvm phoma/LeukepQia Molecular Profiling Project. 

Department of Pathology and Microbio^ of Nebraska Medical Center, 983135 ~. - 

Nebraska Medical Center, Omaha, NE 68198-3135, USA. kfu@urunc.edu 

Cyclin Dl overexpression is believed to be essential in the pathogenesis of mantle cell lymphoma 
(MCL). Hence, the existence of cyclin Dl-negative MCL has been controversial and difficult to 
substantiate. Our previous gene expression profiling study identified several cases that lacked 
cyclin Dl expression, but had a gene expression signature typical of MCL. Herein, we report the 
clinical, pathologic, and genetic features of 6 cases of cyclin Dl-negative MCL. All 6 cases 
exhibited the characteristic morphologic features and the unique gene expression signature of 
MCL but lacked the t(l l;14)(ql3; q32) by fluorescence in situ hybridization (FISH) analysis. The 
tumor cells also failed to express cyclin Dl protein, but instead expressed either cyclin D2 (2 
cases) or cyclin D3 (4 cases). There was good correlation between cyclin D protein expression and 
the corresponding mKNA expression levels by gene expression analysis. Using interphase FISH, 
we did not detect chromosomal translocations or amplifications involving CCND2 and CCND3 
loci in these cases. Patients with cyclin Dl-negative MCL were similar clinically to those with 
cyclin Dl-positive MCL. In conclusion, cases of cyclin Dl-negative MCL do exist and are part of 
the spectrum of MCL. Up-regulation of cyclin D2 or D3 may substitute for cyclin Dl in the 
pathogenesis of MCL. 
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The alpha(v)beta6 integrin receptor for Foot-and-mouth disease virus is 
expressed constitutively on the epithelial cells targeted in cattle. 

Monaghan P. Gold S. Simpson J, Zhang Z . Weinreb PH , Violette SM. Alexandersen 
S. Jackson T . 

Institute for Animal Health, Pirbright Laboratory, Ash Road, Pirbright, Surrey GU24 
0NF,UK. 

Field strains of Foot-and-mouth disease virus (FMDV) "use a number of alpha(v)- 
integrins as receptors to initiate infection on cultured cells, and integrins are believed to 
be the receptors used to target epithelial cells in animals. In this study, 
immunofluorescence confocal microscopy and real-time RT-PCR were used to 
investigate expression of two of the integrin receptors of FMDV, alpha(v)beta6 and 
alpha(v)beta3, within various epithelia targeted by this virus in cattle. These studies show 
that alpha(v)beta6 is expressed constitutively on the surfaces of epithelial cells at sites 
where infectious lesions occur during a natural infection, but not at sites where lesions 
are not normally formed. Expression of alpha(v)beta6 protein at these sites showed a 
good correlation with the relative abundance of beta6 mRNA. In contrast, alpha(v)beta3 
protein was only detected at low levels on the vasculature and not on the epithelial cells 
of any of the tissues investigated. Together, these data suggest that in cattle, 
alpha(v)beta6, rather than alpha(v)beta3, serves as the major receptor that determines the 
tropism of FMDV for the epithelia normally targeted by this virus. 
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Modulation of the glutamatergic receptors (AMPA and NMDA) and of glutamate 
vesicular transporter 2 in the rat facial nucleus after axotomy. 

ELemieL, \mm h Vidal PP. de Waele C . 

LNRS (CNRS-Paris V), ESA 7060, Centre Universitaire des Saints-Peres, 45 rue des Saints- 
Peres, 75270 Paris Cedex 06, France. - — 

Facial nerve axotomy is a good model for studying neuronal plasticity and regeneration in the 
peripheral nervous system. We investigated in the rat the effect of axotomy on the difterent 
subunits of excitatory glutamatergic AMPA (GLuRl-4), NMDA (NR1, NR2A-D) receptors, post- 
synaptic density 95, vesicular glutamate transporter 2, beta catenin and cadherin. mRNA levels 
and/or protein production were analyzed 1, 3, 8, 30 and 60 days after facial nerve axotomy by in 
situ hybridization and immunohistofluorescence. mRNAs coding for the GLuR2-4, NR1 NR2 A 
B, D subunits of glutamatergic receptors and for post-synaptic density 95, were less abundant after 
axotomy. The decrease began as early as 1 or 3 days after axotomy; the mRNAs levels were 
223? 8 yS P° st_,esion > returned to normal or near normal 60 days after the lesion The 
NR2C subunit mRNAs were not detected in either lesioned or intact facial nuclei 
Immunohistochemistry using specific antibodies against GLuR2-3 subunits and against NR1 
confirmed this down-regulation. There was also a large decrease in vesicular glutamate transporter 
2 immunostaining in the axotomized facial nuclei at early stages following facial nerve section In 
contrast^ no decrease of NR2A subunit and of post-synaptic density 95 could be detected at any 
time following the lesion, beta Catenin and cadherin immunoreactivity pattern changed around the 
cell body of facial motoneuron by day 3 after axotomy, and then, tends to recover at day post- 
lesion 60 days. Therefore, our results suggest a high correlation between restoration of 
nerve/muscle synaptic contact, synaptic structure and function in facial nuclei. To investigate the 
mechanisms mvolved in the change of expression of these proteins following axotomy, the facial 
nerve was perfused with tetrodotoxin for 8 days. The blockade of action potential significantly 
decreased GLuR2-3, NRland NR2A mRNAs in the ipsilateral facial nuclei. Thus, axotomy- 
mduced changes m mRNA abundance seemed to depend partly on disruption of activity. 
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SECOND DECLARATION OF PAUL POLAKIS. Ph.D. 
I, Paul Polalus, PhJX declare and say as follows; 

1. I am currently employed by Genemech, Inc. where my job title is Siaff 
Scientist. 

2. Since joining Genemech in 1999, one of my primary responsibilities has 
been leading Genentech's Tumor Antigen Project, which is a large research 
project with a primary focus on identifying tumor cell markers rhar find use 
as targets for both the diagnosis and treatment of cancer in humans. 

3. As I stated in my previous Declaration dated May 7, 2004 (attached as 
Exhibit A), my laboratory has been employing a variety of techniques, 
including microarray analysis, to identify genes which are differentially 
expressed in human tumor tissue relative to normal human tissue. The 
primary purpose of this research is to identify proteins that are abundantly 
expressed on certain human tumor tissue(s) and that are either (i) not 
expressed, or (ii) expressed at detectably lower levels, on normal tissue(s), 

4. In the course of our research using microarray analysis, we have identified 
approximately 200 gene transcripts that are present in human tumor tissue 
at significantly higher levels than in normal human tissue. To date, we 
have successfully generated antibodies that bind to 31 of the tumor antigen 
proteins expressed from these differentially expressed gene transcripts and 
have used these antibodies to quantitatively determine the level of 
production of these tumor antigen proteins in both human tumor tissue and 
normal tissue. We have then quantitatively compared the levels of mRNA 
and protein in both the tumor and normal tissues analyzed. The results of 
these analyses are attached herewith as Exhibit B. In Exhibit B, *V means 
that the mRNA or protein was detectably overexpressed in the tumor tissue 
relative to normal tissue and means that no detectable overexpression 
was observed in the tumor tissue relative to normal tissue. 

5. As shown in Exhibit B, of the 31 genes identified as being detectably 
overexpressed in human tumor tissue as compared to normal human tissue 
at the mRNA level , 28 of them (i.e., greater than 90%) are also detectably 
overexpressed in human tumor tissue as compared to normal human tissue 
at the protein leveh As such, in the cases where we have been able to 
quantitatively measure both (i) mRNA and (ii) protein levels in both (i) 
tumor tissue and (ii) normal tissue, we have observed that in the vast 
majority of cases, there is a very strong correlation between increases in 
mRNA expression and increases in the level of protein encoded by that 
mRNA. 
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6. 



7. 



Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4-5 above and my 
knowledge of the relevant scientific literature, it is my considered scientific 
opinion that for human genes, an increased level of mRNA in a tumor 
tissue relative to a normal tissue more often than not correlates to a similar 
increase in abundance of the encoded protein in the tumor tissue relative to 
the normal tissue. In fact, it remains a generally accepted working 
assumption in molecular biology that increased mRNA levels are more 
often than not predictive of elevated levels of the encoded protein. In fact, 
an entire industry focusing on the research and development of therapeutic 
antibodies to treat a variety of human diseases, such as cancer, operates on 
this working assumption. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information or belief are believed to be 
true, and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code- and that such willful statements may jeopardize the validity of the 
application or any patent issued thereon. 





Paul Polakis, Ph.D. 
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EXHIBIT A 



DECLARATION OF PAUL POLAKIS, Ph.D. 
I, Paul Polakis, Ph.D., declare and say as follows: 

1 . I was awarded a Ph.D. by the Department of Biochemistry of the Michigan 
State Univereity in 1984. My scientific Curriculum Vitae is attached to and forms 
part of this Declaration (Exhibit A). 

2. I am currently employed by Genentech, Inc. where ray job tide is Staff 
Scientist. Since joining Genentech in 1999, one of my primary responsibilities has 
been leading Genentech's Tumor Antigen Project, which is a large research project 
with a primary focus on identifying tumor cell markers that find use as targets for 
both the diagnosis and treatment of cancer in humans. 

3. As part of the Tumor Antigen Project, my laboratory has been analyzing 
differential expression of various genes in tumor cells relative to normal cells. 
The purpose of this research is to identify proteins that are abundantly expressed 
on certain tumor cells and that are either (i) not expressed, or (ii) expressed at 
lower levels, on corresponding normal cells. We call such differentially expressed 
proteins ''tumor antigen proteins". When such a tumor antigen protein is 
identified, one can produce an antibody that recognizes and binds to that protein. 
Such an antibody finds use in the diagnosis of human cancer and may ultimately 
serve as an effective therapeutic in the treatment of human cancer. 

4. In the course of the research conducted by Genentech's Tumor Antigen 
Project, we have employed a variety of scientific techniques for detecting and 
studying differential gene expression in human tumor cells relative to normal cells, 
at genomic DNA, mRNA and protein levels. An important example of one such 
technique is the well known and widely used technique of microarray analysis 
which has proven to be extremely useful for the identification of mRNA molecules 
that are differentially expressed in one tissue or cell type relative to another. In the 
course of our research using microarray analysis, we have identified 
approximately 200 gene transcripts that are present in human tumor cells at 
significantly higher levels than in corresponding normal human cells. To date, we 
have generated antibodies that bind to about 30 of the tumor antigen proteins 
expressed from these differentially expressed gene transcripts and have used these 
antibodies to quantitatively determine the level of production of these tumor 
antigen proteins in both human cancer cells and corresponding normal cells. We 
have then compared the levels of mRNA and protein in both the tumor and normal 
cells analyzed. 

5. From the mRNA and protein expression analyses described in paragraph 4 
above, we have observed that there is a strong correlation between changes in the 
level of mRNA present in any particular cell type and the level of protein 
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expressed from that mRNA in that cell type. In approximately 80% of our 
observations we have found that increases in the level of a particular mRNA 
correlates with changes in the level of protein expressed from that mRNA when 
human tumor cells are compared with their corresponding normal cells. 

6, Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4 and 5 above and my 
knowledge of the relevant scientific literature, it is my considered scientific 
opinion that for human genes, an increased level of mRNA in a tumor cell relative 
to a normal cell typically correlates to a similar increase in abundance of the 
encoded protein in the tumor cell relative to the normal cell. In fact, it remains a 
central dogma in molecular biology that increased mRNA levels are predictive of 
corresponding increased levels of the encoded protein. While there have been 
published reports of genes for which such a correlation does not exist, it is my 
opinion that such reports are exceptions to the commonly understood general rule 
that increased mRNA levels are predictive of corresponding increased levels of the 
encoded protein. 

7. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information or belief are believed to be true, 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
statements may jeopardize the validity of the application or any patent issued 
thereon. 



Dated: 




Paul Polakis, Ph.D. 
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